




















MAKING NEW TUBES | 
FOR FM RECEIVERS 
SEE PAGE 28 
Pl * 
at an 
ENS , 
wy 
lane) 
(9 ‘o' @e '* 
+ *« "2 al 
+? *7s >. o a 
P ‘ , ; + "@, 
. ‘ ’ eS . ; 
. ’ ‘ '@, * a %s ° 
. "LEE DEE 
‘ P. + 
- , % ‘ ° *, df Py 
° » , ‘ . ‘ . J 





4 
















This New I(R)C JUNIOR Control 
Cabinet Belongs on Your Bench 


Re eae 





eee 





HERE’S WHAT YOU GET 


IRC Control Resistance Purpose 
Type No. 


: S$  D13-133 © $00,000 ohms A 

. : ‘ ! D13-133X 500,000 ohms 8 
Here's one selection of 9 “hot number” controls, switches and shafts |i. of 
you'll use every day ! The new IRC Junior Control Cabinet contains 9 1 013-139 2.0 meg. A 
of the most-used 4%, 1 and 2 meg. type D controls with the added adapt- Purpose; A-Tone or Audio Cireult control 
ability of the tap-in shaft feature—plus 4 switches and 4 special shafts. | cana 
This inexpensive assortment of popular controls will save you time | oa SPST. 
and money, and reduce your need for exact replacements. Factory- jm — 
packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet SHAFTS 
attractively finished in blue, yellow and silver with twelve individually Sofas eet en shaft is 
identified compartments. Order the new inexpensive JUNIOR Control oa sp-peeuer epee 
Cabinet from your IRC Distributor today. International Resistance | type push on knobs. 
Company, 401 N. Broad Street, Philadelphia 8, Pennsylvania. In ; 1 Type “H" with universal groove for many 
Canada: International Resistance Company, Ltd., Toronto, Licensee. eee 


INTERNATIONAL on KAYE ANCE COMPANY 


-Wheiver the Circuit says ~\W- 
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this A. M. Signal Generator gives 

more valuable experience. It provides 

pm ea signals for many tests and 
en 
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You build this Superheterodyne Receiver which 
brings in local and distant stations—and gives 
experience to help you win success 


fill Train You ak Heats a SAMPLE ‘LESSON FREE 


Do You. want a good-pay job in Radio 


—or own money-making Radio 
Shop? Mail Coupon for a FREE Sample 
| Lesson and my FREE 64-page book, 
| “How to Be a Success in RADIO—Tele- 
vision, Electronics.” See how N.R.1L 
| gives you practical Radio experience at 
home—building, testing, repairing Ra- 
dios with BIG KITS OF PARTS I send! 


Many rs Secon Make Good 
Extra y In Spare Time 
While Learning 

The day you enroll I start sending EXTRA 
MONEY manuals. You LEARN Radio 
principles from my easy-to-grasp, illustrated 
lessons—PRACTICE what you learn with 
I send—USE your knowledge to make 

money fixing Neighbors’ Radios in 
time while still learning! From here 





9F &@ good Radio job! 


RADIO-CRAFT 


for 


short step to your own full-time Radio | 


DECEMBER, 


Future for Trained Men Is Bright 


in Radio, Television, Electronics 

It’s probably easier to get started in Radio now 
than ever before because the Radio Repair busi- 
ness is booming. Trained Radio Technicians also 
find profitable opportunities in Police, Aviation, 
Marine Radio, Broadcasting, Radio Manufactur- 
ing, Public Address work. Think of even greater 


opportunities as Television and Electronics become 
available to the public! Send for free books now! 


Our 33rd Year of Training 


Find Out What N.R.1. Can Do for You 
Mail Coupon for Sample Lesson and my 64-page 
book. Read the details about my Course. Read i 

letters from men I trained, telling what they are 
doing, earning. See how quickly, easily you can 
get started. No obligation! Just MAIL COUPON 
NOW in an envelope or paste it on a penny postal. 
J.. E. SMITH, President, Dept. 7NX, National 
Radio Institute, Pioneer Home Study Radio School, 
Washington 9, D. C. 


Men for Success in Radio 


My training includes TELEVISION © ELECTRONICS o FM 


jg Mr. J. E. SMITH, President, Dept. 7NX 
National Radio Institute, Washington 9, D. C. 
FREE, without obligation, Sample Legson and 
-page book about how to — success in 
be 


dio and 
Television—Electronics, (No seman will call. Please 
write plainly.) 
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What’s The Indian Rope Trick Got To Do With 


MALLORY CAPACITORS ? 


on originated and produced the first type ‘“FP”’ capacitor. These have 
been famous for performance for so long—have been so consistently pre- 
ferred for original equipment — it follows they naturally become first choice of radio 
servicemen. You might imagine there was some special magic in their making. 
The popularity of FPs, however, has never depended on tricks of engineering or 
manufacture. Yesterday, as today, it has been a matter of quality. Careful control 
of materials ... painstaking manufacturing methods that keep impurities down 
to a fraction of a part per million... rigid standards of testing and inspection 
... explain why Mallory FPs are preferred. 


They are the reasons why Mallory FP capacitors last...why millions are in use 
all over the world... why they can be counted upon for service beyond the 
normal. They are your assurance that when you install a Mallory FP, the cus- 
tomer can depend on a job well done. 


YOU EXPECT MORE AND GET MORE FROM MALLORY 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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y 1,000 pages: 


(ll data and basic knowledge 
in radio and electronics 
digested into 12 sections... 
vin a complete, quick to find, 
easy to read, handbook form. 






























Handsomely beund in RED and GOLE 


Plan every operation in radio and electronics with the Radio Data The RADIO DATA BOOK is a work of complete authority, pre- 
Book. This new radio bible will be your lifelong tool . . . you will use it vared by engineers with many years of practical experience. They 
every day, on the board, at the bench, in the field! Use it for construc- ome been assisted by the Boland & Boyce staff of editors skilled in 
tion, troubleshooting and testing. The RADIO DATA BOOK will be preparing electronics manuals for the U. S. Signal Corps for many 
your invaluable aid in design, experiment and in layout. It will help years. These men have worked for several years gathering material 
make your production better, faster and easier. In any and every oper- for this book . . . all the knowledge of radio principles and operation 
ation in radio and electronics. you will use the RADIO DATA BOOK! ... all the statistics . . . all the newest developments in electronics . . . 


every possible angle and detail. Eighteen months were spent digest- 
ing this material into the most concise, the clearest, and the most 





CONTENTS : readable form. The result is this inv aluable manual... The RADIO 
Each section is a COMPLETE coverage of its subject . . . 12 sections . . . 12 books in ONEIE DA PA BOOK. W hether you use this book for general reference, for 
1000 pages... Schemotics . . . Accurate photographs . . . Specially prepared drawings ... White Sts scientific instruction, or for education, one thing is certain the prac- 
on black charts... Diagroms . . . Isometric projections and exploded views. % tical help, the daily usefulness you will derive from it will prove to be 
Section 1. THE 150 BASIC CIRCUITS IN RADIO. ‘ worth many, many times its astonishingly low price! 





panache ig analysed and eaploined in @ Jchany-cn-the-spot reference fort Advanced Sale... first print ing, Only 10,000 available... To / 
Section 2, COMPLETE TEST EQUIPMENT DATA. oe make sure to get your RADIO DATA BOOK, mail your order Now. 
now more about the test instruments you now hove .. . Find the new ones youG 
want to buy ... They're All in here—impartially described! 


Section 3. ee Me . - See what's happening inside any 12 complete books in one only $5.00! Less than 42¢ per boc { 


radio circuit . . . Dynamic alignment—AM, FM and TELEVISION made easy with 
the Oscillograph . . . Scientific use of the Vacuum Tube Voltmeter, Signo! Generat- 
ing Equipment and other bosic instruments. 
Section 4. _ALL ABOUT ANTENNAS, MAIL THIS COUPON TODAY 
-FM-Television . . . design, installation, characteristics, construction and feed. 


Section 5._ SOUND SYSTEMS. + servicing © PA & BOLAND & BOYCE INC., PUBLISHERS 


System. A complete chapter on every 








component . . . How to select and bi Pp eee ting costs... 
even acoustic requirements! be 460 BLOOMFIELD AVE. MONTCLAIR 3,N. J. 
ction 6. ELECTRICAL AND PHYSICAL CHARACTERISTI RADI MPON 
nO" e size, the power, ape! A quick reference on. constructi d 
dadign of ro aehe equipment. - . — 4 Please send me a copy of 
dection MP TUBE MANUAL: Receiving, transmitting and Commercial. THE RADIO DATA BOOK Enclosed is $5.00. 


ick oO poges gs you to all the dota and ratings of any tube model 


2ection 8. CHARTS, ar AND oo 
calculation devices .. . ing curves, nomographs, rules and tables for 


speedy solutions to radio problems. NAME 


2ection 9. CODES, SYMBOLS ANB sano 
jandy reterence to all radio sym! and abbreviations; code symbols, phrases “e ADDRESS 


and chorocters ... Where you want them ... When you want them! 
= } TESTED CIRCUIT: Ni R OPTI “ ONE 
Qny circuit you want with complete parts and specifications . .. One tube city ’ t 
receivers to complete AM, FM and Television receiver circuits . . . Amplifiers . . 
Tronsmitters . . . Test Equipment and Control Circuits . . . All with the latest STATE see 


gineering + 
Section 11, DICTIONARY OF RADIO AND ELECTRONIC TERMS, 


stn 12: BAB HOOK uBUOGRAPH BOLAND & BO NC, PUBLISHERS 











NEW RIDER BOOKS OPEN UP 
NEW OPPORTUNITIES FOR YOU! 


1 FM | 


JON 
, RANSMISSION AND RECEPT oi 1 
= . tion of oll moa = 1 
: posite transmitting oe “4 
pared broadcasting: to 
receiving: ” ' poe oor 
oe w band 


Here is technical know-how that will enable you to benefit 
from the fast growing manpower needs of the electronic 
industries. Rider Radio Books have proved their practical value 
in servicing shops, “ham” shacks, engineering labs., public 
libraries, government and private schools and colleges. They 
are authoritative, and easily understood. Check the listing be- 
low. Order today — and begin to “Learn RIGHT with Rider.” 


by John f Rider & Seymour 
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INSIDE THE VACUUM TUBE 
By John F. Rider. A new approach and tech- 
nique that mokes its message easy to under- 
stand. A_ solid, concept of the 
theory and operotion of the basic types of 
vacuum tubes based on the electro static field 
theory. The book, which covers diodes, triodes, 

tetrodes, and pentodes, presents a cleor physical picture 

of exactly what is happening in a vacuum tube. 


elementary 


A goldmine for the student; a must for servicemen, } 


amoteurs and engineers. 425 Pages—$4.50 


SERVICING BY SIGNAL TRACING 
Explains approved system of diagnosing foults 
in radio receivers and all kinds of communica- 
tion systems. The method wus introduced by 
the author of the book, John F. Rider. The system 
has won endorsement by individuals and as- 
sociations the world over os well os technical 

branches of our government. 360 Pages—188 Illustra- 

tions—$4.00. Spanish edition—$4.00 


A-C CALCULATION CHARTS 

By R. LORENZEN. Students ond engineers will find this 
book invaluable. Simplifies and speeds work involving 
AC calculations. Contains 146 chorts. Covers AC calcu- 
lations from 10 cycles to 1000 megacycles. —$7.50 


THE METER AT WORK 
How each type of meter works and how each 
is used in the field to best advantage. Covers 
whichever phose of the subject the reader is in- 
terested in. 152 Pages—138 Illustrations—$2.00. 
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VACUUM TUBE VOLTMETERS 
Explains the theory upon which the functioning 
of the different types of v-t voltmeters is based, 
‘ ¥=e4 and also the practical applications of these 
<e i} instruments. Includes a bibliography consisting 
. J} of 145 international references. 180 Pages— 
~ 111 Mustrotions— $2.50. 
THE CATHODE-RAY TUBE AT WORK 
r By JOHN F. RIDER. Presents ao complete ex- 
= planation of the various types of cathode-ray 
§ tubes and what role each element within the 
device plays in making voltages and currents 


visible. The only book of its kind! 338 Pages. 
450 Illustrations—$4.00. 


ct 


SERVICING RECEIVERS BY RESISTANCE MEASUREMENT 
Discusse$ series and parallel combi of i 
and the distribution of currents and voltages, providing 
the basis underlying the circuit arrangements used in 
various types of radio receivers. 203 Pages—94 Illustra- 
tions —$2.00. 

ALIGNING PHILCO RECEIVERS 


ALILMING 
Prt 





Complete and detailed information for aligning 
every Philco model from 1929 to 1941. 
VOL. | —1929 to 1936—176 Pages 
VOL. 11—1937 to 1941—200 Pages 


$2.00 
$2.00 


UNDERSTANDING MICROWAVES 

By VICTOR J. YOUNG. Foundation for understanding 
microwove radio and radar. Explained simply. Design 
and Operation of waveguides, magnetrons, klystrons, 
antennas, etc. Section | covers theory; Section Hl, terms, 
ideas, and theorems. 385 Pages. Liberally Illustrated. $6.00. 





AN HOUR A DAY WITH RIDER SERIES—96 PAGES 
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RADIO-C 


RADAR 

The complications have been removed in this entertain- 
ing book explaining Radar. Non-technical, but authentic. 
80 pages, profusely illustrated, only $1.00. 


THE OSCILLATOR AT WORK 
Shows how various oscillator circuits function 
and methods to their performance 
Also describes the r-f and a-f oscillators used 
os signal 


improve 


sources. Covers laboratory test 


methods, and other related tests. 256 Poges— 
167 tlustrations—$2.50. 


Mana Basic operation of discriminator and Automatie 
Frequency control circuits is detailed in first part 
of book. Descriptions of systems used in com- 
mercial receivers are fully described in second 
part. 144 Pages—102 Illustrations—$1.75. 


© JOHN F. RIDER 
s PUBLISHER, Inc. 


— 404 FOURTH AVENUE, 
i NEW YORK 16, N. Y. 
(Dept. B) 


Export Agent: Rocke International 
Corp., 13 E. 40th Street, N. Y. C. 
Cable ARLAB 


epee ng Ri 
Publishers of 
RIDER MANUALS 
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learn Fast... Earn Fast 


HOME TRAINING 
Planned For Your Needs 


You Build All These 


TESTERS...and MORE! 


I give you a fine, move 
ing-coil type Meter 
Instrument on Jewel 
Bearings—with parts 
for a complete Analy- 
zer Circuit Continuity 
Tester. You learn how 
to check and correct 
Receiver defects with 
professional speed and 
accuracy. 


Practice 
Does It] 


(Soldering, wir- 
ng, connect- 
ing Radio Parts 
e . . building 
Circuits with 
yourown hands 
—you can’t 
beat this meth- 
od of learning. 
When you cone 
Struct this Rec. 
tifier and File 
ter Resistor 
and Cpondens- 
er Tester, etc., you get a really practical slant on 
Radio that leads to a money-making future. 


Building this Signal Generator and multi-pur- 
pose Tester will give you the kind of valuable ex- 
Perience and practice that is so important as a 
foundation for making good money in Radio. It 
makes a breeze out of fixing Radios, and you don’t 
have to spend money on ready-made Equipment. 





VETERANS 


APPROVED FOR G.I. TRAINING 
UNDER PUBLIC LAW 346. 
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PRACTICE WITH 
YOUR OWN 
HANDS! 
Mind training 
through hand 
practice, that's 
the only way te 
LEARN and RE- 
MEMBER Radic. 
It's the most suc- 
cessful of Home 
Training methods. 


F 


POMP Mg Ri. > 


VER 
175 PRACTICAL 
EXPERIMENTS 


You'll find ovt how 
to build countless 
Radio Circuits. 
You'll learn a new, 
fast way to test 
Radio Sets without 
mfg. Equipment. 


Easy Monthly Payments! 


My perfected Radio Training prepares you to 
start your own Radio Service Shop—or to land 
a big pay Ra‘‘io job. Wi-h my help you get 
neighborhood Radio jobs while ‘earning—for ez- 
tra cash and rich experience. i train you RIGHT 
—by putting you to work with your hands in 
your own home during spare hours. You get 
8 big kits of real profcssional Radio Parts and 
Equipment—and use them to bui'd, test and 
trouble-shoot a powerful 6 tube superhet re- 
ceiver, a 16 range test meter set-up and over 
175 fascinating, instructive Radio experiments. 
My training is down-to-earth, really PRACTI- 
CAL— it’s the Training you need to make 


money in Radio. Theovy is cut to the bone— 
you don’t need any previous schooling or ex- 
perience. S rayberry Training stars you out 
at the very beg'nning of Radio—the lessons are 
completely iliustrated, simpiy written and easy 
to understand. 
Get the facts about Sprayberry Training NOW, 
Find out what it can do for you epare for 
amazing opportunities in Radio Servicing, Tele- 
vision, FM, Radar and Industrial E ectronics. 
Fill out and mail coupon for my two big Books 
—-FREE. No ob izat‘on—and no salesman will 
call, Mail coupon TODAY! 


“How to Read Radio Diagrams and Symbols" and “‘How to 
Make Money in Radio, Electronics and Television.” Immense, 
practical value to you — and they're yours FREE! 


SPRAYBERRY ACADEMY OF RADIO 


F. L. Sprayberry, President € 
Room 20127, Pueblo, Celorade 


se rush my FREE covies of *“‘How to MA 
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Tuning Units 

From BC 191 & BC 3875 
TU 6B, 3000 ke to 4500 
ke, TU 9B-7700 to 10,000 
Ke, TU 10B-10,000 to 


FINEST 
QUALITY 


Qouamutications” 





LOWEST 
PRICES 





12,500 Ke, TU 22 B- 350 
to 650 Ke. Will supply 
closest unit to Speci- 
fied Frequency at time 
of shipment. 
Each ... $2.75 
From TCE & GP-7. 
Ideal basis for ECO 
rig. Ranges: A_ 350- 
800 ke, B 800-1500ke, 
C 1.5-3me, E 4.525-6.5 
me, F 6.2-9.05mc. Com- 
plete set of 5 ..$11.00 
oceceee cooce cocee $2.05 
sieke ccccesccescooe Gaee 








4 E: ach 
Each 


Units C or F. 
Units A,B,E. 








BC 1267 TRANSMITTER & RECEIVER NEW. 1 KW 
pulse oscillator on 154 to 186 mc. Can be converted to 
CW or Voice operation on 144 to 148 me. band. Re- 
ceiver is a superhet with 2 stages of RF, 5-stagger 
tuned IF stages. Plenty of room on chassis for addi- 
tional changes, with tubes, New 00 


ecccccccresees $900 








Input: 117 V 





POWER SUPP’ Y RAI05 A NEW. , 60 
e.p.s. Output; 2000 VDC,—2000 VDC, 610 VDC, 415 
VDC, 300 VDC, 290 VDC, -160 VDE, and 6.3 VAC. 
60 c.p.s. with tubes. New .......ceseesseeeeees $40.0 
INDICATOR I-221, NEW. Remote antenna direction 


con.roller & indicator, 360 deg. 
rotation. Operates on 


tubes. New 


Mounting rack Fh any = above 3 units with blower. 
APX size 4'x2’x $35.00 


Control unit BC 1073. Consists of pulse generator, and 
a wavemeter which measures frequencies from 150 to 
210 me. The pulse generator makes an excellent square- 
wave generator with variable pulse-widths. The wave 
meter can be modified into a UHF veaneN 117 VAC, 
60 CP.8. OPEFAtION .....cccereeceeesevececes +» $50.0u 
ANTENNA, AN 128 A NEW. 2 parallel vertical dipoles 
—, Co ge a square reflector. Impedance is 5t 

id band pass. Mak s an ideal antenna, with 
high gain & directivity on 2 meters APX 5’x4’ $40.00 
Complete Set RC 148 Xmtr & Revr BC 1267 & power 
supply RA, 105. Both units with tubes, used, in ex 
cellent condition 7.50 


COMPLETE TRANSMITTER 
AND RECEIVER RC145 


BC 1267 RA 105 A, Indicator I 221, 

independent units, or the complete set of components 

combined to form a unlit may be purchased at this 

special price—with mounting rack FM 79, crated $190.00 
Gov't cost, $5000 


using 2 selsyn motors. 
» Ve, 6G .. 





may be operated ag 





GIBSON GIRL 
EMERGENCY XMTR 


Transmits automatic SOS signal 
on 500 ke emergency wave. Can 
be manually keyed to transmit 
additional information. No Bat- 
) teries required. Hand cranked. 
$25.00 





R4-ARR2 RECEIVER 





TRANSFORMERS 


(All primaries 117 V, 60 ey) 
Filament Xfmrs: 
e #1: 6. 3V @ 2 ACF 





EASE: REE Ee, CS $3.25 
enna $2.45 

1.5 A $1.85 

Saaaa tends dminaas $2.75 

A. 35, 5 


VIBRATOR TRANSFORMER 























UHF receiver, approx. nput: 24 v, 12 v, or 6 v. Qutpui: Two 120 v wind 
300 me with following ngs @ .175 amp. Plus 11 v winding. Ea. ..... $1.50 
tubes, 7-9001’s, et 
1-12A6. New ... $17.50 
W/dynamotor $19.20 SPECIAL SPECIAL 
Less dynamotor, W/ {vansformer to supply filaments of equipments using 
xfmr for filaments . y word Input; 117 V 60 cy. Output; 26 poy 
$19.00 LO SE eeereneesererecrsecrerecccorcevers -50 
INTERFERENCE RE- fix, as0_ acu, CHOKES wd 
DUCER, BC 736B(RCA) |: Hy @  , ypapmescneneaeiiane Shaniaabanenes ae 
ri ee oe ee 2 Soe Oe oso cnnsectesensons $8.95 
Used to reduce inter- [Dual choke, 2-2 Hy @ 100 ma .....-----...... $ .90 
ference in radio re ‘ual choke, 7 Hy @ 75 Ma, 11 Hy @ 60 Ma $1.95 
ceiver BC 403 D. Many 
uses. Tubes: 3-6AC7 
1-5T4, 1-6H6, 1-6AG7. DYNAMOTORS 
$14.50 §PE 73 CM. Power supply for BC 375. Input: 28 








Test Set 159TPX 


Measures frequency be- 
tween 150 & 200 Mc. 
by heterodyne method. 
Pwr. Output of XMTK 
can be measured direct- 
ly. Measures DC volt- 
ages up to 500 V. Oper- 
aces on 110 V, 400 cy, 
but mere replacement of 
power xfmr makes it 

operable on 110 V, 60 cy. Complete with a, crystal, 
calibration chart. New 











MacKay Radio Transmitter 


Model 167-BY. A CW Xmtr with range 2 to 24 
me. Power output: 200 Watts from 2 to 16 me, 


150 Watts from 16 to 24 mc. Complete, wi-h 
110 VDC rotary power supply ....... - $350.00 





Cross Pointer Indicator 


Two 0-200 microampere move- 
ments, 3” case, many applica- 
tions . $2.50 


eee eee seereraree 











ww DRIVEN SWITCH 


Switch operates at 1800 
rpm, using internal 24 
VDC motor. Switch is 
DPDT, and was orig- 
inally desizned for auto- 
matic gwitching of 
YAGI radar antennae 

$2.00 




















MC ELLROY TG—10 KEYER 


Makes excellent code practice machine, using 
tape or key. Variable words-per-minute adjust- 
ment. Clean quick keying, using photocell. 
Operates on 110 V. 60 cycle. Slightly used, but 
in excellent condition. Less tubes ...... $15.00 


7DC, Output: 1000 VDC @ 350 Ma. Starting 
-elay, filter, etc. .. coocess $4.95 
Mfrs.: Write for quantity, prices & discounts 
m above item. 

3D 77KM, Power supply for BC 191. Input: 14 


/DC. Output: 1000 VDC @ 350 Ma. New, 
ith spare fuse links, etc. ............ $5.95 
2E 101C, Input: 13/26 VDC @ 12.6/6.3 A. 


Jutput: 400 VDC @ 185 Ma., 800 V 
Ma. (9VAC @ 1.12 A.) _ a rt 
PE 86 N. Input; 


$3. 
28 VDC, “Output; 250 Vie 


@ 60 Ma, Westinghouse w/Filter ........ $1.9 
re SORT 3 Po 

nput: 12 VDC, Output 275 ; VDC @ it 
Ma. 500 VDC @ 50 Ma. ....... ‘33 25 
JAG 33 A; 








RAK-7 RECEIVERS 


15 to 600 ke, 6-tube receiver with, AVC. Band Pass 
Audio Filter, Noise Limiter, Precision tuning with 
Vernier dial, Voltage regu:ated power supply with 3 
tubes for 115 volts, 60 cycle. Can be battery operated. 
New. Comes in 5 cases with spare parts, extra tubes, 
auxiliary equipments, etc. ......eeeeeeseeeeees $75.00 









RADIO-SONDE XMTR. 
T-49/AMT1 


Operates on 72.2 Mc. Good unit 
for portable fly-weight XMTR 
or walkie-talkie. May be modi- 
fied for 6 or 2 meter operation. 
In its own container. New, 
Complete, with 3A56 tube. .$2.75 












manent 












All merchandise guaranteed. Mai 


! orders promptly filled, prices F.0.B. 


N. 
Send Money Order or Check. Rated Concerns send P.O. Shipping charges only send C.0. D: } for Flyers. 


COMMUNICATIONS EQUIPMENT CO. 





131-€ LIBERTY ST., NEW YORK 7, N.Y. TELEPHONE DicBy-9-4124 


Input: 18 VDC @ 3.2 A, 0 
“3 op Ty trend beized ‘Output: 
DM 33A, Input: 28 VDC @ 7 A. Output: 540 
VDC @ 250 MA. Power supply for modulator 


2. 8 2 are -rertees $3.95 
Dyn. Model 23350. Input. 27° VDC @ 1.75 A. 
Jutput; 285 VDC @ 75 Ma. .......... $1.75 
IM-21: “ 14DVC 3.3A Out 235VDC 90 ma 
DM ¢00cenideosadudebeeuses ane . $2.59 
DM-25: i i2VDC “2.3A° Out 250VDC 50 ma 

$2.49 
DM-34: In 14VDC 2.8A Out 220VDC 80 ma. 

$2.49 
DM-42: In 14VDC. Out 515/1080 VDC 215/260 


me & S/O VEC ncccece $3.95 


BD-77 input 14VDC, output 1000V 850ma De 
$ 


5.9) 
Motor-Gen. PU43/A Input: 24-28 VDC @ 62 A. 
Jutput: 415 VAC @ 7 A., 800 Cycles/sec. $15.00 


OIL CONDENSERS 





.25 mf @ 20000 VDC Aerovox $17.50 
1.5 mf @ 6000 VDC Aerovox.. $12.50 
10 mf @ 25 [ot n+ csdeucneeees $75.00 
_y & & 5 meewrereen $25.00 


MICA 





08 “. @ 1500 VDC, Sprague 
MXG6O ......20 eens eseeeeees $11.50 
an rw @ 2000 VDC, CD 
ntavestbaenevantaes 12.75 
0p ~7 @ 2000 VDC, Sangamo, 
ocapeekensrananceesscans 12. 
O00 @ - 
1970-404 ..... ° \ 
6001 ~ 1 ‘@ 20 KV, _ 
TD sasccsnercscstessedsecen $25.00 
0051 mf @ I15KV. Sangamo G4............0-- $25.00 
006 mf @ 10 KV. Sangamo G3......ccececees $17.50 
nn Ce Ee Gee, SN. ccossctadpoances $20.00 
isolating Capacitor, Cornell-Dubilier Pl. 1417 
106-110 mmf @ 10KV AC (peak) Each...... $3.50 
MFRS: Send your requirements for bathtubs, Micas, 


ardware, resistors, & connectors. 


HEADSETS 


Dynamic mike and headset com- 
bination. A high quality, effi- 
P' B- 19 ta 





























Pedance (5: ol assures 
efficiency & high fidelity $.85 
ee ing transformer match 

ohms to 5000 ohms = 









Used, in ‘good’ condition’: . 
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RADIO-ELECTRONICS; 


Prepare at HOME or in our CHICAGO LAB- 
ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN... . 


Our business is helping men... and young men... get into 
a well-paying future in the highly profitable fields of RADIO- 
ELECTRONICS. During the past sixteen years we have 
trained many men who desired better jobs or businesses of 
their own. We can effectively provide you with this same 
opportunity either in our new, modern Chicago laboratories 
or in the privacy of your own home. 


If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
instructors in the country. Fill in coupon below and we shall 
send you, absolutely FREE, full information about our pro- 
gram of building men for better opportunities in RADIO- 
ELECTRONICS. DeForest’s Training, Inc. also includes in- 
Struction in FM Radio, Television and Industrial Electronics. 


If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gain practical ex- 
perience in your own home. In addition, you receive a 16 mm. 
motion picture projector and 12 information-packed reels of 
film which help you learn faster . . . easier. You also get mod- 
ern looseleaf lessons with handy fold-out diagrams. 


DeFOREST’S 


TRAINING, INC. 


Affiliated with the De Vry Corporation 
on Ber -wcre) . ILLINOIS 
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VETERANS 


Both our (1) Chicago Laboratory and 
(2) Home Study training are accepted 
under the “G. I. Law.” If you qualify, the 
Government will pay cost of either training you select. 


EMPLOYMENT SERVICE 


When you complete your training our effective Employment 
Service helps you get started toward a real future. Mail cous 
pon below today .. . do not delay. 









MAIL THIS OPPORTUNITY COUPON NOW! 


Mr. E. B. De Vry, President 

DeForest's Training, Inc. 

2533 N. Ashland Ave., Dept. RC-DI2 
Chicago 14, Illinois 


Please show me how | may get started toward a good job or o bus!- 
ness of my own in Radio-Electronics. 


Nome@s coccssccscesseses @ eeeereecesees occcccccccccescesAg@ccocccceces 
Addrettec ccccccccccceces cecccccccccscece ccccccccccccccccAPhcocsccccees 


Cityccccccccccccepecccces $0060600000000006 Zendowccee Stalecccccccccccce 


if under 16, check here if @ discharged Veteran of World War il 
for special information. check here. 



















“ BESSSSSSR Sees 





























EST. 1914 


FEATURES: 


@ Frequency coverage from 0.54 to 
31 Mec Plus 6 meter band. Band- 
switching on all frequencies. 


@ Adjustable sensitivity control for 
S-meter operation on either c.w. 
or phone. 


@ Automatic adjustable threshold 
double-diode noise limiter. 


@ 115 volts 50/60 cycle AC opera- 
tion, Easily adapted to 230 volts. 


© Amateur Net (Complete with 10” 
SPEAKES) .......cccererceeeeseeeeesease 29,00 








ANOTHER NATIONAL 


ot ait lit it 8h its * Bi te tt 


For the first time, a ham receiver incorporating all the latest 
innovations demanded by amateurs is now available at a reason- 
able price. 

The NC-183, latest in National's great new line of communica- 
tions receivers, is a band-switching set covering frequencies from 
0.54 to 31 MC plus the 6 meter band. Two r.f. amplifier stages 
provide remarkable image rejection and the latest crystal filter 
aids in maintaining the-highest degree of selectivity. 

In addition, a stabilized voltage regulated circuit makes the 
NC-183 a truly top-flight performer on the highest frequencies. 
A push-pull audio output stage with separate 10” speaker affords 
excellent fidelity of output. 

These, plus many other features, combine to make the NC-183 
a really “‘hot’’ receiver. It will certainly become a strong favorite 
with those stations that specialize in digging DX out of the 
background. 

See and hear the NC-183 ot your nearest National distributor 
this week. " 


National 


Company, Inc. 
Dept. No. 75 
Malden, Mass. 


MAKERS OF LIFETIME RADIO EQUIPMENT 
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WE BRING NATIONAL SCHOOLS 
TO YOU FOR HOME TRAINING IN 


TELEVI 





SION & ELECTRONICS 





NATIONAL SCHOOLS SHOP METHOD 
HOME TRAINING WILL START YOU RIGHT 


We will train you today to get started tomorrow in one of 
the thousands of opportunities opening in the field of Radio, 
Television and Electronics. The Home Radio Service Field con- 
tinues to grow. Television is here . . . Television Broadcast- 
ing facilities are being rapidly expanded. Television sales, 
service, installation and maintenance requirements are more 
and more important from day to day. Electronics is an im- 
portant factor in many applications for utility, safety, accu- 
racy and convenience. Airlines are finding new uses for Radio 
bringing new benefits to air transportation. Ships at sea are 
employing Radar together with other conventional Radio 
apparatus for ship-to-shore communications and safety. Fre- 
quency Modulation is modernizing Radio Broadcasting, offer- 
ing static-and-interference-free reception in the home. The 
list of Radio applications is almost endless, and every one 
represents increasing opportunities in our modern world for 
the RADIO, TELEVISION AND ELECTRONICS TECHNI- 
CIAN WITH A SOLID TECHNICAL BACKGROUND. 


YOU CAN BE A NATIONAL SCHOOLS MAN 


Tt is not a question of opportunity but rather how to take advantage of 
existing opportunity. Only proper training can make these opportunities 
a reality. National Schools of Los Angeles, one of the oldest and largest 
technical trade schools in the United States, offers you Shop Method Home 
Training. a proved method that builds qualified technicians. Here is Home 
Training that BRINGS RESULTS. 

Behind al) training from National Sehools stands a permanent faculty 
of experienced instructors and engineers. These men are daily teaching 
resident etudents right in our own Shops and Laboratories. From first hand 
experience with students here at school, our instructors understand the 
Reeds and ambitions of men like you. All of our instructors, both Home 
Stady and Resident, have ideal facilities to make your training practical, 
up-to-the-minute, interesting. It takes years of experience to know how to 
train men, especially in the practical technical trades. Established almost 
60 years ago, National Schools has a rich background of experience to help 
you to take full advantage of the opportunities in the Radio, Television 
and Electronics Industry. 


VETERANS 


During the war, Nation- 

al trained enlisted men 

under contract with the 

War Department. Both the Armed 
Forces Institute and Marine Corps 
Institute used our lesson texts on a 
wide scale. Now, we are training vet- 
erans, both resident and home study, 
through the Veterans Administration. 
If you are a veteran of World War 
Il—and qualified for training under 
G.I. Bill of Rights, check the 
coupon below for special information. 
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RADIO SHOP AT NATIONAL 


Partiel View of the 
Facilities’ that Stand 
Behind Your National 
Schools Home Training 


TELEVISION STUDIO 


-| Megha 1° ——_AT NATIONAL 
Since 1905 sa 


Begin Training at Home 
Later Come to Our Shops and 
Laboratories in Los Angeles 


—If You Prefer 


National’s Master Shop Method Home 
Training in Radio, Electronics and 
Television is COMPLETE in itself. 
No other training is necessary; bat, 
some men do prefer to take a short 
experience course here in our resident 
shops and laboratories, at the end of 
their Home Study training. They find 
it helpful to spend a short period af 
time in our modern Broadcasting 
Station, or our New Television Lab 
oratories and Studios, or our Exten- 
sive Radio Servicing Shops—as well 
as other departments covering every 
specialized phase of the Radio In- 


dustry. The very essence of this training is 

You are welcome to take advan- EXPERIBNCE—you get actual ex- 
tage of this additional instruction # perience by building many different 
you wish. If you are interested, check types of circuits. You build a fine, 
the coupon below. Full details wHl be long distance MODERN SUPER- 
sent you by return mail. National HETERODYNE RECEIVER, sig- 
Schools’ OUTSTAND'NG FACILI nal generator, low-power Radio 
TIES MAKE IT POSSIBLE TO OF- transmitter, audio oscillator, ete. 
FER THE FINEST POSSIBLE This practical work develops your 
TECHNICAL TRADE TRAINING knowledge of Radio step by step, 
IN_ RADIO, TELEVISION AND makes you a practical Radio Tech- 
ELECTRONICS. nician. 


G. 1. APPROVED 


NATIONAL SCHOOLS A-— . 
LOS ANGELES 37, CALIFORNIA EST.1905 ernidll g 4 Be) 
LL els 2e) S05), he meee tite), Biel meltiiea ay -\asie). 
NATIONAL SCHOOLS, Dept. 12-RC 
4000 South Figueroa Street, Los Angeles 37, California 
Mail me FREE the two books mentiened i your ad, including a sample lesson 
1 I ha checked 


of your course. I understand no salecmmm will call on me, ve 
below the plan which interests me. 


You Get All This Radio 
Experimental Equipment to 
Use and Keep at Home! 


LEARN BY DOING is the basic 
principle of National's Shop Meth- 

Home Training. We send you 
standard Radio parts for an inter- 
esting series of experiments which 
demonstrate the fundamentals of 
Radio, Television and Electronics. 


(Include your mene number) ' 

OT am interested in home study onty. ' 
© Send information on your Combined Home-Study and Modern a 
Resident Shop Training. ' 
© Veteran of World War Il. | ' 
° 
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Editorial: Should Servicemen Be Licensed?..... eseeeeeeeeby Hugo Gernsback 17 
Radio-Electronics Monthly Review.........: iesveelesdh ieekebiddseetin nate eaeaee 18-19 
Elementary Radio Quiz .................- peeene 
Radio Thirty-Five Years Ago 
v ano POPULAR ELECTRONICS ¥ 
Electronics inne 
How to Use Radio Propagation Predictions by Fred Shunaman — ~ cage " ee — 
Radio Piloted Ocean Flight ......... by James A. Niland 





"HUGO GERNSBACK 

FM and Television Editor-in-Chief 

FM 6 and 7-Tube Tuners by Edwin Bohr FRED SHUNAMAN, Managing Editor 

New Tubes Improve FM (Cover Feature} ..............225- EP erie Arley tae een ee 

FM and Television Design, Part i—Special Circuits and —— ee Editor 
Tuning Equipment Used for Very High Frequencies ...-by Milton S. Kiver 


“Super-R" FM Receiver wits fry € & Shape ROBERT F. SCOTT, W2PWG, 


ANGIE PASCALE, 
Amateur Radio Production Manager 


Crystal Oscillators—A Few Tests by W. E. Anderson, VE3AAZ 1. QUEEN, W20UX, Editorial Associate 


Servicing ELMER FULLER, Shortwave Editor 
This Radio Services Itself by Roberto Brenta G. ALIQUO, Circulation Manager 
Radio Set and Service Review— ; JOHN J.LAMSON, = 

A Two-Tube FM Converter pratt tad amend 
Selling a Radio . by Jack King ALFRED STERN, Promotion Manager 
An Aid to Meter Reading by P. Hemardinquer 
On the Cover: 
Sound 

Magnetic Recording, Part IIl—Recorder Design 
Interesting Intercommunicator ...... ; 


Test Instruments 
A.F. Wattmeter Tests Speakers by I. Queen 
High-Range Ohmmeter Has Expanded Scale by L. Waltner 


Construction 

A Modern 1!-Tuber by Harry Winfield 
Making Magnetic Pickups by Edwin Cooper 
‘ Manufacture of FM tubes, 
Departments The young lady is assem- 
World-Wide Station List Edited by Elmer R. Fuller 38 bling the parts of a 1978. 


Chromatone by 
Transatlar.tic News by Major Ralph W. Hallows 39 Alex Schomburg from 


General Electric photo. 
Try This One .. 


New Radio-Electronic Devices 
New Radio-Electronic Patents .... LOOK FOR THE JANUARY TV ISSUE!!! 
Radio-Electronic Circuit Next month RADIO-CRAFT will publish a special double-size 

ee number devoted to the Progress of Television. This number will 
The Question Box carry articles by leaders in the industry such as Zworykin and 
Communications DuMont, articles on television construction and theory, as well as 
Book Reviews our regular articles on servicing, sound, amateur radio, construc- 
tion, etc. Reserve your copy today! 
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No longer is Television just a laboratory marvel. It is rapidly 
spreading over the nation. Practically every radio manufacturer 
has Television models in production. New stations are being 
licensed. Television is already big business. 


Are You Ready? 


Who will get those new high paying jobs? Who will step into 
key positions in a rapidly growing industry? Not inexperienced 
radio men. Not untrained electricians. But men who know Tele- 
vision and can be relied upon to operate and maintain expensive 
equipment! 


“Be. Leo de Fasest 
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American Television—A Great 
Training Institution! 


American Television has pioneered in Television research. Its direc: 
tors have made fundamental contributions to the industry. Dr. Lee 
de Forest, our Director of Research and Training, is known through- 
out the civilized world as the “Father of Radio” through his inven- 
tion of the radio tube. U. A. Sanabria, President and founder of 
American Television, Inc. invented the Interlace Scanning System 
which is now the standard of all Television. Most recently, a revolu- 
tionary new circuit which corrects a common television defect known 
as “ghost images” has been developed by J. M. Sanabria, head of 
American Television’s Manufacturing Division. 


Most Elaborate Training Laboratories 


Every modern type of equipment obtainable has been installed for in- 
Struction purposes in what we believe to be the most extensive and 
elaborate Television training facilities in the world. You will find 
complete operating studios with the new sensitive cameras and their 
associated equipment. A corps of highly qualified instructors will 
guide your study. - 


si 
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Start Learning TELEVISION 
at Home — FREE! 


Prepare yourself for the endless opportunities in 
Television the new “American” way. Now, for the 
first time, you may discover in advance of entering 
school, just how your abilities fit into Television. 
If you qualify under the simple rules, you will be 
given a complete preliminary home study Television 
course absolutely free and withopt obligation. 


Your success with the course will not only help you 
to decide for yourself what phase of Television you 
like best but will also aid us in qualifying you for 
residence training. 


We prefer that all new resident students take this 
free course as it provides excellent preparation for 
residence study. However, there is no obligation on 
your to enroll for residence training when you 
complete the home study course. 


We urge you to take advantage of this splendid op- 
portunity at once. Epa write your name and address 
on a penny postcard and say: “I am interested in your 
free Television Course”, Do it today! This offer is 
necessarily limited. 





Approved for Veteran Training 


American Television, Inc. 


CHICAGO 40, ILLINOIS 








OXYGEN 
TANKS 


Aviators’ oxy- 
gen breathing 
bottles. With- 
stands 500 lbs. 
pressure. Non- 
shatterable, 
Choice of two 
above types A 
or B. 


$6.95 








BC-1158 TRANSMITTER AND 
MODULATOR 


Made by Bendix for airborne operation. De- 
signed for remote control. Power source 28 V. 
DC input. (not inciuded). Operates in any 
place in the 53-60 Mc. and 80-88 Mc. fre- 
quency band. Is crystal controlled (crystals 
not included). Has RF stages, amplifier and 
driver section, contains 4-815’s and 10-12SN7 
tubes, 1-0/150 DC milliamp Weston meter 
which can be switched to var.ous circuits. Has 
exhaust fan for ventilation. Can easily be 
converted to operate on several frequency 
bands, Size 12” x 8” x 18”, 45 Ibs. Limited 
quantity $27.50 


INTERPHONE AMPLIFIER 





SS ~~ TYPE 
AM-26/AIC 
with 28 V. DC dynamotor. Contains 2-12A6 


and 2-1237 tubes. Easily converted for phono- 
graph or inter-communication amplifier $1.75 





BC-966-A IFF 
Approximately 2 meter frequency operation. 
14 tubes, 350V. DC dynamotor, 12 V. DC in- 
put, Contains voltage regulators and many 
other fine parts. Worth more for parts than 
ers eeeencesees $4.75 


17 tubes, 13 precision resistors, potentiom- 
eters, condensers, transformer, knob, switches, 
pilot light, fuses. 





Dynamotor un't MG-1A for SCR-552 trans- 
mitter & receiver eee 3.75 
DETROLA AIRCRAFT 
RECEIVER 


28 V. DC op- (= 
erated, 200-4 
400 Ke. Good 4 
condition. 





A complete 460 Mc radio receiver and trans- 
mitter which can be converted for ham or 
commercial use. Tubes used and included: 
4-12SH7, 3-12SJ7, 2-6H6, 1-VR150, 2-955, 
2-9004, Other components such as relays, 24 V. 
dynamotor, transformers, pots, condensers, 
etc., make this a buy on which you cannot go 
wrong. Complete as shown in aluminum case 
Se ET STIR” cccccescocccccoccsscsoos $8.95 








All equipment advertised herein is un- 
conditionally guaranteed to the cus- 
tomer's satisfaction to this extent: Re- 
turn any item advertised within five 
days after delivery for full refund ex- 
cept transportation charges (both 
ways). 





RADIO-CRAFT for 


RECEIVER 


Ideal for controlling re- 
mote circuits for model 
aircraft, boats, etc. Op- 
erates from 75 Mc. Sig- 
nal easily altered to 2 
meter band. Tubes used 
and included: 12C8 and 
128Q7. Also sensitive 
relay. Circuit diagram 
included inside case. 
Size, 554” x 334” x 5%” 
For 24 V. DC opera- 
them .cccccccccce $1.95! 


IF AMPLIFIER STRIP 








tu 


7.39 /APQ-9 F 9 RADAR “TRANS- 
MITTER 


Contains many excellent parts for the VHV 
experimenter such as a cavity oscillater using 
2-RCA 8012 tubes rated at full output to 500 
Mc. Tubes are forced air cooled by 24 V. DC 
motor, which is easily converted for 110 V. 
AC operation. Other valuable parts such as 
a pair of 807's, 2-6AC7, 1-931 and 1-6AG7 
tubes; ceramic switch, potentiometers, gears, 
revolution counter, etc. 





TUBE CHECKER 


Tube Checker (Universal Instrument Co.) 
Counter model 501. Tests all tubes in use 
today. Brand new with manual and factory 
guaranteed. 





(B) Lapp heavy duty insulators with a 
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r: a. 
+14 Mfd. SO V. (metal Pw 
“is tata. 150 Vv. fitter” condenser) 
05" mtd. 400 Vv. ‘(wew) 52: 

Mid. 


(New) 
‘3 Mfd. st Vv. be (Bathtub) (New) 
3x. 400 V. DC (Bathtub) 








A—Throat Mikes 
7 for $1.00 
B—Jeweled Pilot As- 
sembly. Candelabra, 
screw base for 110 
} A pq Mounts in 
ole. (New) .25 . A~-Seoteter. Wire wound adjustable divider re- 
C—Telegraph Key = sistor. 00 watt, 5.000 oh ew) ..«.. 40 08 


C—Antenna Switches. a pole. double throw. 

; Size 8B” x4" x2” (New 
A—Relay (RBM) 110 V. GO cy. AC operated DPST ion Same as dice ennept Ses, size 8” x 4” x 2” 
(N 78 vatio ... _ (New) . > : 


ew 

@—Relay, ii0° Vv. ry cy. ne plunge type tor ‘door 
interlock (New) eee 

c—Re vf win ane so 


nate in s” 

v. 004 

ohm th 2 ——- teh: plone 

o—Relay “(Leach), pe 4 2 ‘ em 807 tu se aos FUSES 

G-Relay, © men. BOOS chin OC resistanee SOT M813 tude shields 

ay & (Leach, each), type 1127-FR 110 V. 60 cy. ——_—_———- Sees } ng packed 
aasees ‘ o a box. 


G Amp. 250 V. Non- 





30 Ame, 250 V. Re- 


newable 
3 Amp. 250 V. Re- 
newable 
Box .75 


kit # 150 or more assorted 
oe nae Containing varieue resistors of up Buss fuses type 3A 





G, 

m ms. Many with gotd bands. An 10 amp. glass a. 

honest- to-goodness bargai M coos Ox 

6 assortment of 25 va- per hundred $135 
rious con ensers inctuding 2-2Mfd. 600 V. 
grtere rs, 1- 1000 M fd. 15 V. filter 4-1 Mfd. 400 
paper by-pass, 3-3 gang midget trimmers, 





- C—Hardware Kit containing about S tbs. of radio 


hardware, including nuts, bolts, washers, 
——. oon grommets, lugs, Screws, spacers. 
tt is of parts eee 
Aa—Filament Transformer, 110 V. 60 cy. pri.; iin es iialeaeiataies noms 
Sec. S V. and 6 V. Genter Tapped — sed) (New) 
8—Transformer 110 V.-30 v. (New! 
Made by Esse for beam motor .. 
rmer completely cased. a 
- has 600 V. CT 105 Ma. Also 
gine 2.5 V. at S amp. and a 3 











D—Resistor mounting tugs and terminal strip kit. a 
Assorted ae and shapes. Many, Many, Many 1.00 ‘ ad cy; . 
S-Tube Socket Kit. 25 or more assorted sockets . s - Genter 
having various usable sizes d pped . 
——- Kit containing assortment of 10 ro B—Filament " Trans- 
ind toggle switches former Ge vee7e73 320 Vv. GO cy., Sec. 6.3 
v. at 413 amps _and Vv. at 1.2 amp 


a oy 4 - 

ARR—1 Receiver, r,, 334-358 Mc. ideal for mepite re- as - +}: \\- 

ceiver or concerter or 6 meter band. Contains e 
4.954 type acorn , HE connectors, etc., $4.95. Tie 

RECTOX a fas ‘Sie 
RECTIFIER - > Sie,” SR % WIRE 


A—3 stranded conductors inside vad a shield, 
A—Condenser (Solar) 10 Mfd. 1000 V. (New)... 2. about 30” tong . 
hia B—Condenser (GE Pyrano!) Hy Mfd. 1000 Vv. DC. B—2 conductors of stranded wire. each rr 
32 V. AC Input (New) 7 about 8 gauge rubber covered, 

e pur. C—Condenser (Ch + Cond. Corp.) 4 Mita. cloth braid outer-cover ...... e 
24 V. DC output, 2000 V. (New) . red, 2 stranded con- 

5 amps. (New) . 110 Vv. A 

New leads to heavy electrical machiner 





20 enameted cotton covered 
completely shielded, mors- 


. . (New) ... ecccecece ded 
3 15 Mfd. 1000 V. ( ew) tu & . Ideal for intercom work. 


ed, cotton and cambric outer wrapping 
—Same as above, except the complete cae 
shie 
ee wire order 100 feet. May be assortment of 
© wi 





F—Condenser, .25 Mfd. 400 V. (New) ....... .05 8 K—Condenser, 2 Mfd. GOO V. (Aerovox) (New) .35 

G—Condenser, 828 Mfd. 400 V. (metal ca 7 i.—Condenser, 4 Mfd. 600 V. OC (GE operons 

Sendenner 39% 75 mea. SO V. twew)’ 21°.” os (Ssndenser, 4 Mid. 300° V. (wew) : 
mn iT ew > 

1—Condenser, .5 Mi 600 V. (metal cased) (N x N—Condenser, 30 Mid. 330 ve ac es Lanstepprs 

J—Condenser (GE Pyranc!), 2 Mid. 600 V. (new GD eccceccessceccescosecs sseeee 3.00 


ADDRESS DEPT. RC-12 
KZadto Unless Otherwise Stated, All of 
6) This Equipment !s Sold As Used 
CASH REQUIRED 
Kit) W. New York St. WITH ALL ORDERS 
Indianapolis 4 Ind. Orders Shipped FOB. Collect 
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Our prices for radio kits and parts have 
always been amazingly low. 
sales have made possible even further drastic re- 
ductions through our revolutionary PROGRESSIVE 


UNIT Plan. 


The Progressive Radio Kit, for instance—earlier 





This newest Progressive Kit—complete 
with all parts, tubes and a 12-inch 
speaker—will enable you to build a 
newly-designed, high fidelity, humless 
amplifier for phonograph, AM or FM 
tuner or microphone. 

Regulated power supply maintains 
constant voltage supply. DC heater 
supply, whether amplifier is used on 





—~w—z—= Progressive AMPLIFIER KIT —=—=— 


-RADIO KITS 
and PARTS 


BUY THE PROGRESSIVE UNIT way! 


reduced from $19.75 to $14.75—can now be pur- 
chased at a cost of two kits for $28.15 and three kits 
for only $41.50! 

Buy the PROGRESSIVE UNIT way and save 
$$$$$$$! See below for our Progressive prices on 
individual items. 


NOW, mass 





AC or DC, provides humless operation 
by eliminating cathode-heater leakage 
hum. Contains degenerative feedback 
for improved frequency response, bal- 
anced phase inverter and push-pull 
beam power output. Every stage thor- 
oughly decoupled to improve low-fre- 
quency response and prevent motor- 
boating. Tone control completely varia- 


ble. Six-tube performance. Uses 1-VR 
105, 1-12SL7, 2-50L6’s and two selenium 
rectifiers. 


PROGRESSIVE UNIT PRICES 
ON AMPLIFIER KIT 


1 kit $25.75 
2 kits 49.50 
3 kits 69.00 








BUILD 
ISAS RADIOS % 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU NEED NO ADDITIONAL PARTS 


THE PROGRESSIVE RADIO KIT is the 
ONLY COMPLETE KIT. Contains every- 
thing you need. Instruction Book, Metal 
Chassis, Tubes, Condensers, Resistors and 
all radio parts. The 36-page book written 
by expert radio instructors teaches you to 
build radios in a professional manner. You 
start with one-tube receivers, then build 
two-tube receivers, then three-tube receiv- 
ers. (The three-tube receivers are equal to 
four-tube receivers because of the addition 
of a selenium rectifier.) You then construct 
a powerful public address system which will 


permit you to address large audiences. Then 
you make three different transmitters 80 
you can get a real thrill out of being on 
the air. Before you are done with this kit, 
you ‘will have built 11 receivers, 1 Public 
Address System and $8 transmitters. 


SPECIAL FREE OFFER 
Electrical and Radio Tester sent “ere f 4 


PROGRESSIVE 
UNIT PRICES ON 


RADIO KIT 


1 Kit $14.75 
2 Kits 28.15 
3 Kits 41.25 


with each Progressive Radio Kit. P’ 

membership in Progressive Radio Club, Entitles 
you to free expert advice and consultation service 
with licensed radio technicians. Write for further 
information or ORDER your KIT NOW! 





RADIO PARTS SCOOP! 


NO SURPLUS—ALL PARTS GUARANTEED BRAND NEW! 


PHONES—Single Head Set 
1900 Ohms, DC. Reg. Price $1 85 


C 


pape . 


save $1. “30 
Buy 3 for $2. 5S and save $2.40 


CONDENSER KIT 


tubular condensers 
‘om > 


Regular Price $s. oo 


Buy 1 
kit for $1.95 and save 


oy 4a 
3.05 

kits for $3.80 and save 
.20 

kits for $5.55 and save 
$9.45 


RESISTOR KIT 
100 carbon resistors, Yo watt, 
RMA color coded, values from 
2 —— 


330 ohms_ to . 
Reg ular price $5 
Buy 2 kit for $1.50 and save 


SY 


ELECTROLYTIC CONDENSERS 
_ mw Price 75c 
for 3 


Buy 7 for $1.96 
Buy 10 for $ 
40-40 mfd. 150 W. 


Buy 1 for 45c and save e 60c. Buy 4 for $1. hg 


Buy 3 for $1. "78 save $2.0 


ANTENNA AND RF COIL SET 


(broadcast Band) Reg. Price $1.00 
Buv 1 set for S59c and save 4ic 


Radioman’s Combina- 
Famous Make 
ieneail IRON 
SS watts 110/120 volts. 


eguiar price $2. 50 
Buy 1 for $3. 4 and save 


Buy 2 for $3.60 and save $1.40 | Buy 2 for $2.70 and save $1.20 
Reg $8.00 3 for 3s. 10 and save $2.40 Buy 3 for $3.60 and save $2.25 
Buy 1 tor $5.60 and save $2.40 
Buy 2 for $10.80 and save 


$3.20 PROGRESSIVE RADIO TOOL KIT 
Buy 3 for $15.95 and save A Progressi Buy 12 kit for $3.28 and save 
$8.05 Electronics “Spee 1.70 

(No more than 3 to a customer) Contains 55 — 110/120 volt Buy 2 kits for $6.10 and save 
soldering iron, radioman’e com. 3.80 


ee long ~ pliers sz B 3 kits for $8.70 and save 
amber hand) jo quae driver, ~ S $6.15 

Polystyrene sy 
ower ‘avian $4.98 (No more than 3 kits to a customer) 


MAIL COUPON TODAY 


PROGRESSIVE ELECTRONICS Co., DEPT. RC-8 
22 Havemeyer St., Brooklyn 11, New York 


SIRS: Please send me the following .........sssesccceceseee eeeere 


exceptional! qual — 
toughness 


12” ALNICO SLUG SPEAKER 


ular price 


for $1.45 and save $ . 


iso W.V.D 





and save 45c¢ 





0. Buy 7 for $2.80 sa 


Buy 2 for ae save $1.26. 


$3.5 
Buy 2 kits for $2.80 and save 


Buy 3 kits for $3.90 and save 
$11.10 


Buy 2 sets for $1.10 and save 
Buy 4 sets for $2.08 and save 
$1.92 


= 


SELENIUM RECTIFIERS 


VARIABLE CONDENSER 


Enclosed find check or money order (postage prepaid) for $ 
€.0.D. (1 will pay postage). Send additional information on radio ite 


(420-420 mfd.) 
— ete ~~ 


Regular | 
Bu for $1.45 save 
Buy 2 for ss. 60 e's save Sa 00 
Buy 3 for $3.60 and save $1.80 


egular price $1.10 ADDRESS .........-: 
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How do you stack up 
modern radio servicing field? 





‘ag th T 





[) AM BROADCAST RECEIVERS DC SAFETY DEVICES OELECTRIC FENCES C) MOBILE COMMUNICATIONS 

0) Fm BROADCAST RECEIVERS (CD SELECTING MACHINES CO FURNACE CONTROL EQUIPMENT FOR: 

D TELEVISION RECEIVERS CD SIGNALLING © FURNACES. INDUCTION POLICE, FIRE, FOREST SERVICE, 
D AvuTOMATIC PHONOGRAPHS OC SIGN CONTROLS (0 GAS DETECTION AIRCRAFT, MARINE. EXPLORA> 


(C HOME RECORDING DEVICES os © GRADERS 
© PUBLIC ADDRESS SYSTEMS C FE 0 HEATERS 


p INTERCOMMUNICATING 

» SYSTEMS 

[) HEARING AIDS 

D TELEPHOTO EQUIPMENT 
(HOME FACSIMILE RECEIVERS 
© RADIO WEATHER DEVICES 

(1D HOME SOUND MOVIES © DETECTORS 





TIONS, RAILROADS, TAXICABS, 
STREETCARS, BUSSES, TRUCKS, 
AMBULANCES. EMERGENCE 
VEHICLES, ETc. 

i) SYNCHRONIZERS 

THERAPY EQUIPMENP 

|_) THICKNESS GAUGES 

OOTIMERS 

CO TRAFFIC CONTROLS 


D RADIO TELETYPEWRITERS (CO DETONATORS (CD MEASURING DEV CO visration 
D ALARM SYSTEMS C Door OPENERS O METAL ANALYSIS (CD WEIGHING 
D CARDIOGRAPHS (0 prvers (microscopes CD WELDING 

CO CHEMICAL CONTROLS (DD ENGINE TESTERS [DD MOTOR CONTROLS (CD wrapping 


OciRculT BREAKERS (CD ELEVATOR LEVELERS CO PACKAGING 


Have you taken a really good look recently at the expanding 
service field? Do you have a feeling of helplessness when you 
think of some of the intricate, new-modei equipment that you may 
be called upon to service? Or of the many jobs you may be missing 
in these related fields because you feel you don’t know anything 
ave them? 

You may as well face the facts. You must keep your technical 
ability in pace with industrial developments—o1 be ieft behind 
because you lack understanding of radio-electronics as appiied today 
tc business 2410 industry. 

Thete is nc acea tc tell these things you already know. But it 
is important for you to realize that, no matter whether you are a 
“beginner” or an “old timer” CREI home study training can help 
you. You will find that CREI courses in Radio-Electronics and 
Television are pitched to your own level. They take you all the way 
from introductory basic principles to advanced training, on to 
specialized subjects. REI training can help you right now, in 
your daily work in the installation and servicing of radio-electronic 
equipment. 

CREI’s reputation has been proved over a period of 20 years. 
Join the many servicemen who are studying—at home—the new 
developments and techniques with CREI—protecting their future 
j-bs, their businesses by acquiring the new “know-how” NOW! 

Find out for yourself how CREI can help you to greater security 
and prosperity. See and read an actual lesson. Get the feel of 


how easy and interesting it is to improve your ability with CREI. 
Send in the coupon now! 


VETERANS! CRE! TRAINING AVAILABLE UNDER THE “G. 1.” BILL! 
Capitol Radio Ergineering Institute 
An Accredited Technical Institute 
DEPT. RG-t2, 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C. 
Branch Offices: New York (7): 170 Broadway © San Francisco (2): 760 Market St. 
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SEND FOR ONE OF THESE 
FREE LESSONS! 


Now, see for yourself! Read one of these 
interesting lessons from the CREI course. You 
will see, in advance, how practical it is to 
improve your ability the CREI way. 
From Practical Radio-Electronics Course: 
“ELECTRON PHYSICS AND ELECTRON THEORY"—Dis- 
cusses modern theories of the composition of 
matter, including atomic energy, and their rela- 
tion to present-day radio-electronics. 
From Practical Television Course: 
“PICK-UP TUBES—ICONOSCOPE AND IMAGE DISSECTOR 
TUBES”—Discusses fundamental pick-up tubes of 
the television camera. It precedes the study of 
the Orthicon and the Image Orthicon. 

MAIL COUPON FOR FREE 
24-PG. BOOKLET & SAMPLE LESSON 





CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Rd., N.W. Dept. RC-12, Washington 10, D. C. 
Mail me ONE FREE sample lesson and your 24-page 
booklet, “‘CREI Training for Your Berrer Job in 
Radio Electronics”. 1 am attaching a brief resume of 
my radio experience, education and present position. 
Check One 0 PRACTICAL RADIO-ELECTRONICS 
Course: 0 PRACTICAL TELEVISION 





ZONE........ STATE........ eosese 
© 1 am entitled to training under the “G. 1.” Bill 














A telephone listens to a loud speaker In the new “free 
field"* acoustic test room at Bell Telephone Laboratories, 
The sound-transparent ‘floor’ is built of steel cables. 


Test-tube for Sound 


This giant “test-tube” is actually an 
echoless sound room at Bell Telephone 
Laboratories. Here engineers seek new 
facts about sound which will help them 
make telephone service still better and 
more dependable. 

Bell scientists know a great deal 
about what happens to sound in elec- 
trical systems. This new room will give 
them a powerful tool to find out more 
about what happens to sound in the air. 

In an ordinary living room, most of 
the sound addressed to you comes by 
way of reflections. At 10 feet less than 
10% reaches you directly. 


16 


Sound that bounces at you from 
walls, ceilings, furniture, and your body 
is all right for hearing—but it poses 
questions for scientists who would study 
it uncontaminated by reflections. 


The Bell Laboratories “test-tube” 
gives telephone people the chance to 
produce pure sound and analyze it re- 
liably with respect to intensity, pitch, 
and direction. The entire room is lined 
with glass wool, contained in wire-mesh 
cases, wedge-shaped to give maximum 
absorbing area. Sound bounces along 
the sloping surfaces, sifts into the soft 
glass wool, and is gradually stifled. 
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This is one more example of Bell 
Laboratories’ constant work to learn 
more about everything which can ex- 
tend and improve telephone service. 


BELL TELEPHONE 
LABORATORIES 


Exploring and inventing, devising and 
perfecting for continued improvements 
and economies in telephone service. 


w 
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Should Servicemen Be Licensed? 


Servue-Licensing, or Self-Policing — Which Will Jt Be? 





sooner or later, either national, state, or local 
licensing of radio servicemen would have to be 
viewed realistically by servicemen. 

In past years much pressure has been put on by 
various authorities to license servicemen for a variety of 
reasons. Chief among these reasons are: 

1. Danger to radio owners (such as electric shocks) 
from errors of diagnosis and repair of radio sets. 

2. Fire hazard due to faulty repairing. 

3. Abuses of many kinds by servicemen in their re- 
pair work. 

These are the main and perhaps overall reasons. There 
are others.* 

Last October the New York City Administration 
through its City Councilman Stanley M. Isaacs called for 
mandatory licensing of all radio technicians and radio 
repairmen in New York City. The Board of Directors of 
the Radio Manufacturers Association immediately 
adopted a unanimous resolution opposing this proposed 
licensing of radio servicemen. 

The Radio Manufacturers made it clear that it does not 
deny that abuses exist in the radio servicing and repair 
field, abuses which the licensing regulations might cor- 
rect. These, according to the Association, involve “ex- 
orbitant” fees and poor workmanship. The RMA points 
out that only a small minority of the radio servicing 
trade are guilty of such abuses. But the industry feels, 
according to spokesmen, that “bureaucratic regulation” 
is not the final answer to the subject. The resolution also 
stressed that there was no intention of criticising the 
New York Municipal Administration in any way. It is 
rather the implications of general licensing that are 
feared. 


The’ Association rightly feels that if New York sets 
a precedent in licensing radio servicemen, it is almost 
certain that other cities throughout the country will 
soon enact similar measures. The Association is con- 
vinced that it would be far better that the servicing 
industry police itself to do away with present abuses. 
The Board also pointed out that such initial steps for 
self-policing are now being taken. As an example, they 
call attention to a forthcoming experimental clinic for 
radio repairmen in Philadelphia. 

RADIO-CRAFT has pointed out many times in the past 
that the servicemen themselves can do a great deal to 
ward off unfavorable legislation and licensing if they 
would themselves form either a national servicing 
league, or as this seems to be difficult to achieve at 
present, that servicemen in all cities should certainly 
have local Associations to do the policing. 

It is true that a few such associations exist in some 


AR some has pointed out for many years that 


*See also article “Licensing Problems and the Serviceman” by H. W. 
Schendel, November, 1945, issue Rabdio-CRAFT. 
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cities, but there are far too few of them and they cannot 
be said to exist on a nation-wide scale. It would seem 
that unless such a nation-wide movement soon gets un- 
der way, either stringent federal or state legislation will 
result. This is certain to prove a great handicap to the 
servicing industry. Usually when such controls are ap- 
plied, the individual serviceman particularly, loses much 
of his freedom. Other new factors will also be injected 
which in many ways are bound to handicap him. We all 
know that most of the servicing abuses are perpetrated 
by a small minority of irresponsible individuals, but it 
is precisely this minority who give the servicing indus- 
try its bad name. It is unfortunate that human nature is 
such that satisfactory work is seldom praised to the 
skies, but let one serious abuse come along and instantly 
the entire servicing industry is blamed. 

The country would be best served at the present time 
by the establishment of local associations. These would 
issue to each member a shield for display in his place of 
business, stating that he is a member of the association 
and licensed by it under a serial number. The local asso- 
ciation would make it its business to ascertain that all 
representative servicemen are properly enrolled. Then by 
running educational advertisements in the local news- 
papers the public would quickly learn to patronize only 
“association men”. 

It would then be a simple matter to trace those ser- 
vicemen who abuse the trade, and sufficient pressure 
could be brought by the association on such non-members 
to make it almost impossible for the minority, wild-cat 
servicemen to make a living. 

None of this is new. It has been proposed in various 
ways before, but the unfortunate part is that so far little 
or nothing has been done about it. There are already cer- 
tain areas in this country where servicemen are even now 
subject to restrictive measures, as for instance Madison, 
Wisconsin, which has an ordinance for “licensing radio 
and electronic servicemen”. Special legislation on the 
subject has been drafted in Baltimore, Los Angeles, 
Orlando, Fla., although as far as has been ascertained 
none has been enacted into law. 

It has often been said, and rightly so, that many peo- 
ple feel that licensing is a threat to the freedom of en- 
terprise and freedom for the individual service man. In- 
deed, many believe this to be so. But we might also 
point out that numerous other services are licensed such 
as plumbers, electricians, and scores of others. They do 
not appear to be very much down-trodden. 

It is quite true that licensing always imposes certain 
restrictions on the licensee, yet in many trades licenses 
are distinctly necessary and often essential to the wel- 
fare of the community. 

RADIO-CRAFT does, however, believe that at the present 

(Continued on page 78) 


7 








ae Sn en Ack 


RADIO AND RAILROADS are at 
last getting together. Proof is in the de- 
sign of “The Train of the Future” rev- 
olutionary new General Motors exhibit 
now touring the country on the princi- 
pal railroads. 

The train has loudspeakers in all 
ears and in the Astra-Domes, a special 
feature of the new trains. Astra-Dom-s 
are “upstairs” sections of the car, raised 
above the standard roof and enclosed in 
heavy shatterproof glass. The loud- 
speakers are connected with radio, re- 
cording, and PA apparatus for repro- 
duction of radio programs, wire record- 
ings, or direct voice. 

“The Train of the Future” has a com- 
plete intercar telephone system, linking 
all cars and the locomotive. At present 
it is proposed that use of this system be 
limited to the crew, but there is no rea- 
son why its service should not be ex- 
tended, if it is found expedient, to permit 
passengers to call the diner or the sleep- 
ing-car porter, for instance. 

A second telephone circuit permits 
connection by means of plug-in lines 
while the train is standing at a station. 
When the train is in motion, passengers 
may still talk to their friends in any 
part of the world provided with regular 
line telephones, with automobiles or 
other trains equipped with mobile radio, 

(Continued on page 79) 
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"Train of the Future” dining car. Speaker is 
near stairs to "“Astra-Dome." Left—the 
antenna on top of observation car. 
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A MODEL “RADIO TUBE” made of 
rubber, with “electrons” in the form of 
bronze balls tests electronie designs in a 
single day that would require 3 months 
otherwise, Westinghouse revealed last 
month. The new model, it is stated, is 
helping to develop new tubes for tele- 
vision and high-frequency radio. 


The experimental model "vacuum tube” in use. 
The model looks something like a game table. 


RADIO-CRAFT _ for 


It consists of a very thin sheet of 
rubber stretched across a frame about 
the size of a small dining room table, 
BB-shot-sized bronze balls simulate 
electrons; hills and valleys in the rubber 
simulate electrical voltage; and wooden 
blocks act as tube elements. 

Proper arrangement of the hills and 
valleys direct a ball and control its ve- 
locity. Measuring the time it takes for 
the ball to roll from one part of the table 
to another, enables engineers to calcu- 
late the speed of actual electrons in a 
tube. This determines the electrical 
voltage needed for that part of the tube. 

To find the proper spacing and opti- 
mum shape of tube elements wooden 
reproductions of -arious shapes and 
sizes of cathodes, grids or anodes are 
used. They help research men to find 
the arrangement that gives the best 
focusing of electrons. 

The model, which can produce ap- 
proximate replicas of most kinds of 
tubes, permits checking the internal de- 
sign of a tube in one day compared to 
three months by the old mathematical 
trial and error method, 


MAX PLANCK, world-famous physi- 
cist and originator of the quantum 
theory, died October 3, at the age of 
89. 

Planck is regarded as one of the great 
scientists of the present generation and 
one of the scientific immortals of all 
time. His quantum theory has contrib 
uted to the advance of science in the 
same measure as Newton’s discovery of 
the laws of gravitation or Copernicus’ 
theory of the solar system. 

He made his fundamental discovery 
that radiant energy is not continuous, 
but comes in small bundles, whose en- 
ergy content varies with the frequency 
of the radiation, in 1900. In his own 
words “Radiant heat is not a continu- 
ous flow and indefinitely divisible. . 

It must be defined as a discontinuous 
mass, made up of units all of which are 
similar to one another.” 


These quanta, which he referred to 
as “the pennies of the atomic world,” 
are so small as to be unobservable in 
studies of large-scale phenomena, but 
are of great importance in the study of 
atomic phenomena, and especially of the 
physics of the atomic nucleus. 


FM STATIONS are losing money is 
the concensus of-a survey reported last 
month by the FM Association. Profits 
were reported by only 8% and 6% said 
they were breaking even, while 86% 
were operating at a loss. 

Prospects for the future appear to be 
good, with 25% reporting increasing 
business and practically all the rest at 
least holding their own. 
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MONTHLY 


AN “ATOMIC PILE” in model form 
has been built by General Electric engi- 
neers to demonstrate the principles of 
atomic energy production, reports from 
that company stated last month. 

The model is not full scale, and is 
quite schematic. At the left is the atomic 
“pile” where matter is transformed into 


REVIEW 


DIAMONDS are more useful as de- 
tectors of certain types of atomic radia- 
tion than the standard Geiger-Muller 
counter, the National Bureau of Stand- 
ards revealed last month. 

To use a djamond as a counter, it is 
clamped between two small brass elec- 
trodes maintained at a difference in po- 

tential of about 








energy by the splitting of uranium or 
another fissionable element. In his left 
hand Dr. Kenneth H. Kingdon, one of 
the first physicists to isolate Uranium 
235 from the natural element, holds a 
rod of this “fuel” material, while the 
striped rods projecting horizontally rep- 
resent the control rods which would 
prevent the process from running away. 
A heat-exchanging fluid would be 
pumped through the pile, thence to the 
heat exchanger on the right, where 
water would be turned to steam. This 
would then be used to drive turbines 
in the customary way. 

The heat exchanger step is needed be- 
cause anything entering the pile would 
become dangerously radioactive, and 
thus steam could not be brought directly 
from it. 


MOST POWERFUL RADIO broad- 
cast station in the world will shortly be 
erected at Geneva, Switzerland, by the 
United Nations, it was reported on good 
authority to Rap1o-CrarT last month. 
The power will be 1,000 kilowatts. 

This station will operate on 250 ke 
(1200 meters) and has been designed 
to blanket all of Europe. Located 
strategically in Switzerland, it is cer- 
tain to reach practically every radio re- 
ceiver on that continent. Europe has 
a very large number of crystal re- 
ceivers. These normally cannot r-ceive 
signals farther than from 25 to 50 miles. 
It is expected that every crystal set in 
Europe will be able to receive the new 
U. N. broadcast station signals. 
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1000 volts. When a 
source of gamma 
radiation is 
brought within 
range of the dia- 
mond, pulses of 
current occur 
across the elec- 
trodes, which after 
amplification may 
be detected and 
counted on any 
suitable indicating 
dev:ce, such as an 
oscilloscope, a cur- 
rent meter, a set of 
headphones, or a 
loudspeaker. In ap- 
parctus assembled 
at the Bureau, pri- 
mary amplification 
is effected with minimum loss of 
original intensity through the use of 
a triode very close to the diamond in 
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(Continued on page 89) 


HEARING AIDS can be made univer- 
sally applicable, instead of being indi- 
vidually prescribed, Dr. S. Smith Stev- 
ens of the Harvard Psycho-Acoustic 
Laboratories affirmed last month. A 
tentative set of specifications for the 
universal hearing aid includes: 

1. Even frequency response, with no 
sharp p:aks or valleys. Lower cut-off 
should be between 200 and 400 cycles 
and upper cut-off between 3,000 and 
4,000 cycles. 

2. Steadily rising characteristic of 
3-4 decibels per octave throughout the 
range. 

3. Limit to maximum acoustic output. 

4. Sufficient scnsitivity and freedom 
from internal noise to render intelligible 
to a normal ear speech delivered to the 
instrument at a level not more than 
10 db above the threshold of intelligibil- 
ity of the same ear. 

5. Acoustic gain sufficient for the 
user. Individua!s vary so wide'y that 
possibly 3 models with different amounts 
of gain may have to be designed. 

6. Effective volume control 
range of at least 40 db. 

7. Stability and freedom from squeals 
and oscillation at maximum gain set- 
ting. 


with 


MAJOR GENERAL INGLES, war- 
time head of the Signal Corps, was 
elected president of RCA Communica- 
tions, Inc., at a directors’ meeting held 
early this fall. General Ingles is also a 
director of RCA Communications and 
of the Radio Corporation of America. 
Major General George L. Van Deusen, 
who during the war was chief of the 
Engineering and Technical Service of 
the Office of the Chief Signal Officer at 
Washington, D. C., succeeds General 
Ingles as President of RCA Institutes. 


The diamond radiation counter in use. Enlarged insert shows diamond between its electrodes, 
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Frou to Use 


RADIO PROPAGATION PREDICTIOHS 


LD-TIMERS remember when 
the best radio wave was the 
longest one. The long wave 
was reliable. It maintained the 
same strength day and night at all times 
of the year, and the strength dropped 
off steadily with increasing distance 
from the transmitter. Short waves— 
roughly those under 1000 meters—were 
“unreliable.” They varied in strength 
with the time of day and the season and 
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showed other “unpredictable” vagaries. 

The reliability of the long waves was 
obtained at the cost of high power. With 
the coming of broadcasting, it was found 
that a station of a few hundred watts 
could be heard (when conditions were 
good, such as on a cold winter night) 
farther than a long-wave station of 
many kilowatts. Then the amateurs 
started to work at even higher fre- 
quencies, first on 150 meters (2 mc), 
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The various layers of the atmosphere. Though all affect radio transmission at certain frequencies, 


F-layer reflections are most important for long-distance communication, Scale at left in miles. 
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then 80 (3.5 mc), later 40 and 20 (7 and 
14 me). At each increase of frequency 
they were able to transmit farther with 
less power. 

But other and more disquieting dis- 
coveries were made. A station which 
pounded in with ear-splitting volume 
one night might simply not be there at 
all the next. Amateurs found they were 
not able to communicate with old 
friends in the next state, but were being 
received solid several thousand miles 
away. Thus was “skip distance” discov- 
ered. One point was clear: tf some way 
could be found to figure out these high 
frequencies, a new era in low-power, 
long-distance communication would open 
up. Scientists, amateurs, and communi- 
cations companies set out to learn more 
about these mysterious waves. 


First, the scientists Kenelly and 
Heaviside suggested that the upper 
parts of the atmosphere were ionized— 
that the ultraviolet rays of the sun 
break up the atoms in these upper re- 
gions where the air is so thin as to re- 
semble a poorly exhausted vacuum tube 
—into negative electrons and positive 
ao! 
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Fig. I—Long waves follow path 1, shorter 
ones, 2 or 3, and very short waves, path 4. 


ions. These upper regions of the atmos- 
phere, they said, were filled with a 
partly conductive material, something 
like the interior of a gas-filled vacuum 
tube. This ionized layer reflected radio 
waves of high frequencies back to earth, 
but lower-frequency waves were merely 
absorbed by it. The higher the fre- 
quency, the farther the waves penetrat- 
ed the layer; thus the greater the dis- 
tance at which the reflected wave 
reached the earth (Fig. 1). Above a cer- 
tain critical frequency, the waves keep 
right on through the layer and are lost 
to earth entirely. 

In 1923 the English scientist Apple- 
ton proved the existence of the Kenelly- 
Heaviside layer by beaming radio waves 
straight up and measuring the time the 


" reflected waves took to return. He found 


that the higher-frequency waves took 
longer to come back, proving that high- 
er frequencies penetrate farther into 
the layer. 
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Height of the layer as measured by 
this earliest radar was about 70 miles. 
But as frequencies were raised toward 
8 me, the echoes suddenly disappeared— 
to return from a distance of more than 
150 miles. Obviously there were two 
reflecting layers. Above 8 mc a double 
echo was noted, as if the higher layer 
were split in two. 

The lower layer is now called the E- 
layer, and the higher one—or two—the 
Fl- and F2-layers. The F2-layer is the 
most important one to long-distance, 
high-frequency communication. The E- 
layer is more important in daylight and 
at frequencies below 4 mec, though at 
times its effects may be felt up to 20 mc. 
Below these layers are the C- and D-lay- 
ers, whose effects on radio waves have 
been little studied, but which are be- 
ginning to be considered important at 
certain frequencies. 

The Bureau of Standards at Wash- 
ington has been one of the leading ex- 
plorers of the ionosphere, and began in 
the late ’80’s to issue rough predictions 
of the probable ranges at various fre- 
quencies. The predictions were very 
approximate, and covered only four pe- 
riods—summer and winter noon and 
midrfiight. 

The demand for reliable radio com- 
munication during World War II made 
mach more detailed and accurate knowl- 
edge of ionosphere conditions necessary. 
Numerous stations were established at 
widely scattered points, and continuous 
records were made and transmitted to 
Washingten for interpretation and cor- 
relation with those from other stations. 
These stations now number 58, and 
gather ionospheric data from all parts 
of the earth. The Central Radio Propa- 
gation Laboratory (CRPL) of the Bu- 
reau of Standards uses this information 
to issue monthly predictions of usable 
radio frequencies. These are put out in 
the form of monthly booklets, 3 months 
in advance. They contain maps and 
charts showing the maximum usable 
frequeney for communication between 
any 2 points on the earth’s surface at 
any time of day. The booklets are en- 
titled Basic Radio Propagation Predic- 
tions and are used in connection with 
another publication, Instructions for the 
Use of Basic Radio Propagation Predic- 
tions (Bureau of Standards Circular 
465), which contains further maps, 
charts, nomographs, and instructions 
for use with the Predictions. 

The Predictions consist of a series of 
charts of the ionosphere. Fig. 2 is one 
of them. The maps show the maximum 
usable frequencies (muf) for points at 
4000 kilometers away from any point on 
the earth at any given time of day. 
Points on the same latitude do not have 
the same ionospheric conditions at the 
Same time of day throughout the world. 
Therefore it is necessary to have 3 sets 
of charts. The western (W) chart in- 
cludes South America, all the United 
States but the northwestern tip, most 
of Canada, the Atlantic Ocean and a 
bit of Africa. The eastern (E) chart is 
applicable to Asia and Australia, and 
the intermediate (1) to Burope, Africa, 
northwest Canada, Alaska, and a belt 
of the Paeific. 
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Predictions not easy to apply 

The Predictions are not particularly 
easy to use. It is often necessary to use 
2 charts in conjunction, checking them 
against a third when the E-layer may 
affect results. A further difficulty is that 
radio waves follow great-cirele paths, 
while the charts are square Mercator 
projections. This difficulty is solved with 
a great-circle chart in the Instructions. 
To use the Predictions, put a piece of 
tracing paper over the map of the werld 
in the Instructions (Fig. 3). Mark the 


08 10 


Local. TIME 
Fig. 2—One of the ionosphere charts. There are six of these F2 and one E-layer chart. 


points between which communication is 
to be established. Also trace the equator 
line on the tracing paper. Then place 
the tracing paper on the great-circle 
chart (Fig. 4) with the equator lines 
coinciding, and slide it back and forth 
until one of the curved lines on this 
chart connects the 2 points. Draw the 
great-circle path between them along 
that line. Put the tracing paper on the 
correct ionosphere chart with the local 
station on the vertical line marking the 
local time of desired communication. 


“4 6 1 20 22 


Fig. 3—Part of the world map, showing the two great-circle paths mentioned in the text. 
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Finding the correct frequency now de- 
pends on whether the distance is more 
or less than 4000 km (2500 miles). 

If the distance is exactly 4000 miles, 
the problem may be relatively simple. 


The mid-point of the great-circle path is 
located and the maximum usable fre- 
quency (muf) read direct from the F2 
4000 chart for the given zone. For 
example, suppose contact is to be made 


Fig. 4—This great circle chart is used to find the radio transmission paths on Fig. 


RADIO PROPAGATION CHART — DECEMBER 1947 
(Maximum usable frequencies are given in megacycles) 
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between New York and Georgetown, 
British Guiana, a distance of approx. 
imately 4000 km. The tracing paper is 
placed over the world map and the 2 
points, as well as the equator, are 
marked on it. Then the paper is placed 
over the great-circle chart and moved 
back and forth till a great circle joins 
the 2 points. The path between the two 
is drawn, as well as the mid-point of 
that path. 

The tracing paper is then placed over 
the F2, 4000 W map with the equator 
lines again coinciding and the New York 
point on the hour meridian of the time 
desired. The muf of the mid-point is 
read. For example, in December 1947, 
the muf of the mid-point of the great- 
circle path between New York and 
Georgetown is 21 mc for 6 am, 34 me 
for 12 noon, and 21 mc for 6 p.m. 

Since unpredictable conditions may 
cause the predictions to be in error, a 
frequency 15% lower than the muf is 
taken as the optimum working fre- 
quency (owf). Thus all muf’s are multi- 
plied by 0.85 for actual working fre- 
quency. 

If the distance is greater than 4000 
km, 2 points 2000 km from each eng of 
the path are taken instead of the mid- 
point. The tracing paper is placed over 
the map as before and both points, as 
well as the equator, marked. The meridi- 
an of Greenwich may be drawn also, as 
a time reference. It is usually easier to 
use it for great distances than the local 
time of either of the 2 stations at the 
ends of the path. The great-circle chart 
is again used to find the actual radio 
path between the 2 points. Instead of 
marking the mid-point of the path, 
control points 2000 km from the ends of 
the path are marked. (Experience has 
shown that muf’s at great distances are 
little different than at 4000 km.) The 
maximum usable frequency for each of 
these points is found (on the appropri- 
ate chart) and the lower of the two take 
en as the muf for the entire path. 

For example, communication between 
New York and Shanghai is desired. 
Drawing the path and control points, 
the muf’s for the New York control 
point are found to be 28, 12, and 12 me 
for 0600, 1200, and 1800 GMT, respec- 
tively. At the Shanghai end, using the 
F2 4000 E chart (not shown) all 3 muf’s 
are found to be 12 mc. The muf for the 
whole distance is then 12 me for the 
given times, and the owf 10.2 me. 

For distances less than 4000 km a 
little more work must be done. The muf 
is first found exactly as for the 4000 
km. Then the muf of the mid-point is 
found on the F2 0 chart, which shows 
the critical frequencies for waves pro- 
jected directly up from the sending sta- 
tion. Since the distance is between 0 and 
4000 km, it might be expected that its 
muf would be between these two. And 
so it is, but in a way that does not vary 
directly with distance. A nomograph is 
provided in the Instructions for dis- 
tances less than 4000 km. A straight- 
edge is placed between the muf at 0 and 
that at 4000 km, and the correct fre- 
quency is read where -the straightedge 
intersects the line representing the dis 

(Continued on page 86) 
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By JAMES A. NILAND* 


the hangar at Stephenville, 

Newfoundland. Fourteen men, 
called an emergency crew, climbed 
aboard. Once inside, the pilot, Colonel 
Jam s M. Gillespie, started the engines, 
taxied the plane to the runway and 
pointed it into take-off position. Step- 
ping away from the controls, he pushed 
a button. The button was marked “Brise 
Norton.” 

Ten hours and fifteen minutes later 
the wheels of the plane touched down 
on the landing strip at Brise Norton, 
England. Not once during the 2,400- 
mile flight across the Atlantic did any 
member of the emergency crew touch the 
controls, The trip was entirely a radio- 
controlled automatic flight. Eighteen 
days later the robot Skymaster returned 
in the same manner when Gillespie 
pushed a button marked “Stephenville.” 

As easy as push-button radio tuning, 
automatic flight is now a reality. Ac- 
complished by an electronic brain that 
stores information given to it before the 
flight begins, the brain reads the flight 
instruments, listens to the radio sig- 
nals, measures distances and air speed 
and earries out for the pilot and his 
crew all the functions necessary to con- 
duct a point-to-point flight from one 
airfield to another. 

The original idea for automatic flight 
cannot be credited to any one individual, 
but to a group of Air Force officers. 
Chief amongst them were Colonel Ben 
S. Kelsey and Captain Harry S. Brced- 
love. It was not Colonel Kelsey’s orizi- 
nal intention to provide pilotless flight. 
He rather intended to provide methods 
for accomplishing many routine func- 
tions of monitoring the complete flight 
and making decisions concerning navi- 
gation and changes in flight plan. 

As the project developed, it was 
found that more and more pilot duties 
could be made automatic, until finally 
they had eliminated almost entirely the 
need for a pilot. 

The devices which control the All- 
Weather C-54 are not standard. Most 
of them have been specially constructed 
for their specific purpose and only one 
autematic unit of this type exists. It 
has been popularly misconstrued as a 
drene plane operated by a mother plane. 

(Continued on page 74) 
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BIG four engined U. S. Air 
A Force C-54 was rolled out of 
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The Sequence Selector is the 
brain of the robot plane. 
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Center—The Automatic Flight Controller (rear) with Capt. Roman J. Whiting, navigator; 
Capt. Thomas J. Wells, test pilot; and Mr. James L. Anast, chief of the automatic flight branch 
at Clinton County Air Field. Bottom—Cockpit of the automatically-controlled C-54 plane. 
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A receiver built on the same lines as Fig. 2, 
but with an r.f. stage and tube detector. 


N FM tuner is often a more 
convenient and inexpensive 
solution to the problem of get- 


ting FM reception than a com- 
plete FM receiver. Most radiomen al- 
ready have reasonably good AM receiv- 
ers or amplifiers which can supply the 
audio amplification and often the power 
supply. 

Before a tuner is added to existing 
equipment the extra current require- 
ments and audio switching arrange- 
ments must be considered. Unless your 
present radio or amplifier power pack 
has a large reserve of power, it will be 
better to build a separate pack for the 
tuner. In some cases it may be found 
‘convenient to switch off the AM r.f. and 
i.f. stages while the FM tuner is on. This 
may release sufficient power for the 
tuner, especially if it is small. 

The audio output usually can be fed 
into the receiver’s phono input jack. 
Where there is no phono jack, one can 
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be installed, the method varying accord- 
ing to the set. (See RADIO-CrAFT Decem- 
ber, 1946.) If both phonograph and FM 
are to be used, a switch will have to be 
provided to change from one to the 
other. (The AM receiver must be in 
PHONO position for both FM and phono- 
graph reproduction.) 

A survey of the amplifier’s tone qual- 
ity and power-handling abilities also is 
wise. Unless the amplifier is to be re- 
built completely the circuit should be 
left as it is, Adding negative feedback 
and other circuit modifications may re- 
sult in lower gain or upset the original 
design factors. Unless you are sure of 
what you are doing, replacement of the 
output transformer and speaker should 
be the only attempt at extending the 
range of the system. If the survey shows 
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original components to be of good qual- 
ity, they should be retained. Should the 
amplifier not be capable of delivering 
sufficient power at low distortion, there 
is not much hope that true FM quality 
can be obtained. 

Construction of a frequency-modula- 
tion tuner and the design of its asso- 
ciated circuits is in many ways similar 
to a comparable high-frequency AM re- 
ceiver. An FM receiver must contain a 
detector whose voltage is proportional to 
frequency changes of the carrier but 
relatively insensitive to amplitude va- 
riations. Also an FM circuit has limiter 
stages to remove amplitude variations 
before they reach the detector. The i.f. 
amplifiers of an FM receiver must be 
capable of accommodating a wide band. 
If they do not have a flat top, the gain 
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Fig. |—This sensitive tuner may be used to receive signals at distances near or beyond the limits of the ordinary FM broadcast range. 
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Fig. 2—This can be either a 5-tube tuner with 


of the stages falls as the carrier fre- 
quency deviates from the frequency to 
which the i.f. is tuned. This produces 
amplitude modulation. 


The circuit 


Since the objective was to get best 
possible results, the set was a rather 
ambitious one, containing an r.f. stage, 
2i.f.’s, and 2 limiters. (See Fig. 1.) The 
constructor who requires a _ simpler 
tuner may construct a set along the lines 
of Fig. 2, which will cut his number of 
tubes to 4, though the circuits are those 
of a 5-tube tuner. Two i.f.’s are found 
advisable, and eliminating one of them 
to save another tube would not be a 
good idea unless the constructor lives 
close to the stations he expects to re- 
ceive. One of the photographs shows a 
receiver built with the circuit of Fig. 2, 
with the addition of an r.f. stage and 
the use of a 6AL5 detector instead of 
the germanium crystals. 

Since the features of the small tuner 
follow in general those of the larger one, 
the latter will be described in complete 
detail. Seven tubes are contained in the 
tuner circuit, Fig. 1. First are a 6AG5 
rf. amplifier, 6AG5 mixer, 6J6 oscil- 
lator. (These 3 tubes comprise the radio- 
frequency section and are mounted upon 
an upright chassis affixed directly to the 
tuning condenser to secure short grid 
leads.) A 6AC7 first i.f., 7G7 second i.f., 
and two 7C7’s as limiters are employed 
in the intermediate stages. 

The 6AC7 is still one of the highest- 
gain tubes in the tube manual, and its 
gain is put to good use in the first stage. 
Because of the 6AC7’s high gain, it is 
necessary to pay careful attention to 
decoupling and other precautionary 
measures. Two of Sylvania’s 1N34 
germanium diodes are used in the dis- 
criminator. (A 1N35 balanced pair 
would of course be better.) Besides 
being convenient to wire in the circuit, 
these diodes have the added advantages 
of long life and no filament current re- 
quirements.. The r.f. assembly is mount- 
ed upon its separate chassis secured to 
the tuning condenser. It. obtains its pow- 
er from a plug which connects to a 
power socket on the chassis. The output 
from the 6AG5 mixer is fed through a 
short length of co-axial cable to a low- 
loss microphone connector also on the 
chassis located near the first if. trans- 
former. With this type of construction 
the entire tuning unit may be removed 


without disturbing the remainder of the 
radio, 
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a 6AL5 detector, or may be hooked up as a 4-tuber with the germanium crystal detector. 


Cathode injection was originally used 
in the mixer stage, but this was re- 
jected later because tuning of the mixer 
coil had too great an effect upon oscil- 
lator tuning. Inductive coupling was 
used also between the r.f. stage and 
mixer originally. However, the present 
system is much 
more successful. 

From the diagram 
it will be noted that 
one half of a 6J6 
is used for the os- 
cillator. The 6J6 
was found neces- 
sary because a 6C4 
would not oscillate 
strongly enough 
with the available 
105 volts unless the 
cathode was tapped 
very far up the os- 
cillator coil, which 
made for unstable 
operation. The 105 
volts for the r.f. 
section preferably 
should be regulated 
with an OC3/VR- 
105 to prevent fre- 
quency shift with 
changes in line 





voltage. Unless it is regulated, detun- 
ing due to the turning on of an electrie 
heater or similar appliance will cause 
the signal to be severely distorted, ne- 
cessitating retuning to the station. 
The r.f. coils are % inch in diameter 
(Continued on page 81) 
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Under-chassis view of the FM area. The partly blanked out section is part of the AM 
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Here is an authoritative article on the much-discussed Cosmo Compo radio, written by the man who in- 
vented it. This receiver, which is already being sold in metropolitan department stores, has been hailed 
by some non-technical writers as a means of emancipating the radio owner from the repairman. Read what 





the inventor, himself a former radio serviceman, has to say on that subject. 


This 















himself a radio repairman he must 

have a therough knowledge of 

radio electronics. He must be Ya- 
miliar with all types of radio receivers. 
He must have the proper tools and 
equipment to give proper service. 

For many years many complex prob- 
lems have faced the radio repairman 
from the time he puts a radio receiver 
on his bench till he returns it to its 
owner in playing condition. It is not 
uncommon for him to find himself on the 
short end of a deal. When all the time, 
energy and materials that go into the 
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These Compo cans 
may be changed in a 
fraction of a minute, 
curing any trouble due 
to the enclosed compo- 
nent. As one of the cans con- : 
tains the complete audio-circuit : 
and another all the filter compo- “~< ‘ 
nents, it is obvious that a radio can be “~ 
repaired in a few minutes. The drawing at 

left is the artist's conception of the contents 

of one (which one?) of the Compo cans above. 


Radio 


By ROBERTO BRENTA 














repairing of a radio are considered, 
there is always the chance that he will 
not make any profit and may lose money. 
That may sound strange to the layman, 
but is recognized by the repairman as 
an everyday possibility. For example, 
the customer doesn’t realize that the 
breakdown that occurs several days af- 
ter his set has been fixed has absolutely 
nothing to do with the original trouble. 
He insists that the repairman did a 
poor job and is responsible for putting 
the set right without further cost. In 
some cases the cost of additional parts 
that are needed plus the added time 
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Serviees Itself 


spent in repair exceeds the price of the 
original estimate. 


A serviceman’s dream 


This among other things prompted me 
to try to find a suitable answer to the 
problem. During my years studying en- 
gineering in the Navy as a radio tech- 
nician, I had little time to work on the 
idea. We worked night and day build- 
ing and repairing radios of all types. 
Sometimes we had plenty of tools and 
materials—at others we lacked almost 
all the proper parts and replacements. 
Most serious of all, we were under- 
staffed because of the lack of trained 
technicians. When a component was un- 
obtainable we either had to improvise 
or scrap an entire unit or set. 

I began to think again about my old 
plan to simplify radio receivers. Seeing 
all the waste proved to me that the time 
was ripe for a radio that would elimi- 
nate the complexities of hundreds of 
parts and wires and reduce the repair- 
man’s problems by expediting the work. 

When the war in Europe ended I was 
stationed in Guam in the Pacific. With 
the cessation of hostilities in the West 
our job lesszned daily. I began to get 
a few hours for myself each day and 
used the time for experiments. I wanted 
to find a way to reduce unnecessary 
waste, I wanted to find a way to utilize 
the cast-off parts and units that were 
deteriorating from lack of use. It struck 
me that if I took several parts, or bet- 
ter still, a complete circuit and tied the 
parts together in a single replaceable 
unit, I would have the answer I was 
looking for. From the beginning I toyed 
with the idea of segregating into sec- 
tiens a conventional 5-tube circuit. 

The first experimental set gave me 
quite a bit of trouble because of the 
long grid leads. This was eliminated by 
re-arranging the socket positions. I real- 
ized thea that with further engineering 
effort such a radio was a practical possi- 
bility. 

Another big problem was the size of 
the filters, resisters and condensers. It 
was impossible to squeeze those com- 
ponents into a unit of practical size. I 
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then considered the use of miniature 
components, which was the answer to 
the problem of reducing the size to fit 
the containers, 

There was always something to slow 
up my progress. After solving the diffi- 
culties of putting r.f. components into 
cans, I ran into trouble with audio qual- 
ity. This was solved by special atten- 
tion to matching the output trans- 
former, output tube and speaker, and 
by using a 50B5 output tube. 


The Compo receiver 


In brief, I have succeeded in develop- 
ing a compact AM receiver in which all 
the elements of a superhet circuit have 
been made plug-in. Oscillator and i.f. 
units are pretuned dnd there is suffi- 
cient tolerance to make interchange- 
ability of units quite practical. All the 
normal under-chassis resistors and ca- 
pacitors are included in their respective 
cans, leaving nothing underneath but 
the filament wiring. Volume contrel will 
be plug-in eventually. 

The present model consists of 5 
vacuum tubes: 12BE6, 12AT6, 50B5, 
35W4. In addition, there are 6 com- 
ponent tubes which are color-coded and 
numbered. The oscillator section in- 
cludes a specially designed oscillater coil 
with the coupling from the coil te the 
grid and the grid resistor. The first and 
second intermediate frequency trans- 
formers are in two separate cans or con- 
tainers. Also in these containers are the 
automatic volume control line and first 
audio grid input. Then there is the 
power supply consisting of a filter and 
filter resistor. 

Ineluded in the Compo cans are the 
following parts: Oscillator is in a green 
can numbered 114; th2 1st if. is in a 
blue can numbered 115; the secend i.f. 
is in a black can numbered 116; the 
a.v.c. is housed in a yellow can num- 
bered 117; the audio output is in a 
brown can numbered 118; the filter is 
in a r-d can numbered 119. There is also 
a 35W4 rectifier, 12BE6 converter mix- 
er, 12BA6 i.f. amplifier, 50B5 power out- 
put and a 12AT6 detector and 1st audio. 

A test has been going on in the lab- 
oratory since June 9th. A Compo re- 
ceiver has been in operation 24 hours a 
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day without interruption under normal 
operating conditions. So far, the set has 
been working perfectly and without any 
signs of difficulty. 


A plug-in amplifier 

Using the same principles, a 40-watt 
experimental amplifier has also been 
developed. In this case, I have worked 
out the amplifier so that all the con- 
densers and resistors are wired on a 
plug-in fibre panel. If anything goes 
wrong all that has to be done is to re- 
move the entire unit and replace it with 
a completely new working part. The 
part that has gone bad can then be re- 
paired and used as a spare. 

The Compo system could well be ex- 
tended to inelude not only receivers and 
public address systems, but to cover 
many types of electronic devices. It 
would be particularly valuable in com- 
mercial and industrial equipment where 
the time lost in repairing a piece of 
equipment is more valuable than the 


Left—Schematic is standard, though mechanical features are novel. 
Above—Rear view of the plug-in receiver illustrated below. 







price of the parts. A stock of replace- 
ment units might in such cases save 
costly delays, or even the cost of com- 
plete standby equipment. 
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Top—An old-style set with its maze of under-chassis wiring and dangling components. Lower 
right—Present Compo receiver. Lower left—Stamped-wiring Compo receiver of the future. 
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COVER FEATURE 


New Tubes Improve FM 


pend on tubes which work well at 
frequencies near 100 mc. Among 
the new tubes designed to improve 
FM reception are the 19T8, assembly 
of which is illustrated on our cover 


Gia circuits for FM de- 


An assembly operation on the new FM tubes. 


this month. Its 6.3-volt counterpart, the 
6T8, and the 12AT7 are other tubes 
especially designed for FM, and were 
announced at the same time by the Gen- 
eral Electric Co. 





The 19T8 and similar tubes are 
designed for high frequencies. 











The new tube consists of 3 sections, 
one of which contains a triode, while 


‘the other two have 2 diodes and 1 diode 


respectively. Shields around the diodes 
are identical in appearance with the tri- 
ode plate, giving the appearance of a 
triple-triode tube. 

Operating skill in assembling tubes 
takes on new importance with the in- 
creasing complexity of these multiele- 
ment, high-frequency units. The size of 
the tube is decreased though the number 
of elements in it is increased. The per- 
son whose skillful 


the 6T8. Designed for use as a combined 
AM and FM detecter and audio-fre- 





TABLE 1 
Direct interelectrode Capacitances:* 
Triode Grid to Plate ........... 2.4 wf 
ED 565 tte miccennele 1.5 uf 
ENE 5 cn cesiosenoeese 1.1 put 
Grid to Each Diode Plate (Max) 0.03 nyt 
Number !and Number 3 Diode 
OO aes 3.8 wut 
Number 2 Diode input 2 wut 
*Approximate values without external shield 











quency amplifier, it contains 3 high- 
perveance diodes and a high-mu triode 
in the same envelope. One of the diodes 
has a separate cathode connection. 
Small size, internal isolation and 
shielding and low interelectrode capaci- 





fingers put togeth- 
er the various 
parts of the tube 
becomes an impor- 
tant factor in FM 
progress. Econom- 
ical production de- 


Plate Voltage 
Plate Current 


Transconductance 


TABLE II—CHARACTERISTICS AND TYPICAL OPERATION 
CLASS A AMPLIFIER: TRIODE UNIT 


Grid Bias Voltage ......... — 1. ...2.0. ==3.0........ Volts 
i 


Amplification Factor . 


eeeeee 


ee 
— 0.......-Ampere 


70 
1300........ §200........Micromhos 


mands that these 
complex tubes be 
constructed to rigid 


DIODE UNIT: EACH UNIT 
Average Diode Current with 5 Volts 
 { eae oeeeeee20...2-. Milliamperes 


specifications with 
a minimum of re- 





diodes 


Note: In a ratio-detector circuit for PM, it is recommended that 


ber 2 and ber 3 be used. 











jected tubes, 

The 19T8 is identical to the 6T8 
tube except for the difference in fila- 
ment voltage, which is 18.9 at 0.15 amp 
in the 19T8 and 6.3 volts at 0.45 amp in 


tances adapt the tube to high-fre- 
quency operation. Its diameter is % inch 
and the height of the glass envelope is 
1 15/16 inches, the over-all height with 


prongs being 213/16 inches. Internal 
capacitances are given in Table 1. Typi- 
cal operating characteristics are given 
in Table 2, The tube has the new 9-pin 
base. 

An excellent idea of its internal con- 
struction is given in the exploded view 
photograph, in which 1 is a completely 
assembled tube without the glass en- 
velope and 2 is the compteted tube. The 
top mica separater is shown at 3, the 
cathodes at 4, and the triode grid at 5. 
The plates marked 8 are anodes for the 
diodes (in one case a shield), while 
those marked 9 are the plate of the 
triode circuit and shiekis for the 2 
diode sections. A glass tube containing 
filaments appears at 6 the bottom sep- 
arator at 7, and a piece holding the 
getter strip at 10. 

Announced at the same time as the 
19T8, the 12AT7 is a miniature twin 
triode designed for use as a grounded- 
grid, radio-frequency amplifier or as a 
frequency converter at frequencies be- 
low approximately 300 mc. A center- 
tapped heater permits operation of the 
tube from either a 6.3 or 12.6-volt heater 
supply. 
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CRYSTAL OSCILLATORS— 
A FEW TESTS 


oscillator undeniably has advan- 

tages for the amateur (especially 

the higher-frequency) bands. A 
number of such arrangements have been 
advanced—notably the tritet with the 
crystal between grid and cathode, and 
other types with the erystal between 
grid and ground. All have either a 
coil or an r.f. ehoke tuned with 
a variable condenser in the cathode 
circuit. The tritet in particular has 
come in for considerable eriticism 
because of its high crystal currents as 
well as instability. Unfortunately some 
of the better published material on the 
subject gives figures for crystal current 
when the tuning is “on the nose,” gen- 
erally ignoring what goes on when con- 
trols are detuned and crystal current 
multiplies many times. The important 
parasitic problem is often ignored. 

A number of tests were run to ascer- 
tain just what could be expected in a 
typical circuit, without endeavoring to 
create a “laboratory atmosphere” where 
circuits always seem to work better 
than in the average ham shack. 


T= harmonic-generating crystal 
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Fig. |—Standard tritet oscillator circuit. 


Fig. 1 is the tritct cireuit. About the 
only variations encountered in this cir- 
cuit relate to the grid bias. Sometimes 
the control grid is returned via the grid 
leak to ground rather than to the cath- 
ode, and occasionally cathode bias is 
emitted entirely. The arrangement 
shown seems to provide the lowest crys- 
tal current for a given output. Inclusion 
of cathode bias lowers both crystal cur- 
rent and output, but increases the ac- 
tivity, and sometimes the parasitics! 

Tables I and II show the results of 
tests of various common tubes. These 
tests were run with 40-meter crystals 
and at a plate potential of approximate- 





ly 350 volts with a 15,000-ohm series 
resistor to the screen providing a screen 
potential averaging 200 volts. With cir- 
cuits set up for 80-meter crystals, para- 
sitics were almost entirely absent. 

The “X” in Table I indicates that 
while output may be obtainable it is 
either all or partially parasitic oscilla- 
tion, as output persists after the crys- 
tal is removed. These parasities appear 
to arise from the presence of either sup- 
pressor grids or beam-forming plates 
which are internally connected to the 
cathode, which is itself tuned near the 
2nd-harmonic frequency—This includes 
all tubes tried except the 59, 89, 802, 
and RK25. This can be deduced from 
the fact that (excepting the 89) these 
last-mentioned will “take off” if their 
suppressor is externally tied to the 
cathode. The heater also enters the pic- 
ture. Making the heater float with re- 
spect to ground generally detunes and 
sometimes removes the parasitic, but the 
output is markedly lower and crystal 
current higher then. 

Parasitic action is also discouraged 
to a degree by a heavy load on the stage. 
Many amateurs who previously had no 
trouble when driving triode tubes from 
their oscillators now experience diffi- 
culties when exciting 807’s or similar 
tetrodes which require much less driv- 
ing power. 

Crystal current is also a function of 
the load. The tuned-plate crystal grid 
oscillator TPXG has its highest crys- 
tal current unloaded, while with the 
tritet the crystal current increases with 
load. Therefore the designations of low, 
moderate, etc., in the tables are intended 
for comparative purposes only. For in- 
stance, a very heavily loaded 6F6 tritet 
might burn out a crystal while a heav- 
ily loaded 6L6 TPXG might not. The 
tables attempt to show the least favor- 
able eonditions that would likely obtain, 
both with respect to crystal current 
and parasitic ac- 
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Reducing the cathode L-C ratio will 
weaken the parasitics, but high ratios 
are required for good multiplying ac- 
tion, especially if endeavoring to obtain 
4th-harmonic output. CAUTION: The 
cathode circuit should not be tuned near 
the crystal frequency as very high erys- 
tal current will result—regardless of 
tube used. As the cathode eondenser is 
generally chosen large enough for use 
with 80-meter crystals, on the other 
bands tuning should be confined to half 
capacity and less. 








L4 


Fig. 2—Tuned-plate crystal-grid oscillator. 








oBt 





~e 


Table III details suitable cathode coils 
derived from the tests—these to be used 
with a 250-uuf variable condenser. Out- 
put L-C ratios appear to be relatively 
noncritical if extremes are avoided. 

Turning now to the grid-ground erys- 





TABLE III—CATHODE COILS 
1'/2-inch diameter forms 
Meters Turns, coil Spaced to 
80 12 11/-in. length 
40 6 1-in. length 
20 a I-in. leagth 











tal connection of Fig. 3, the parasitic 
situation still remains serious. Briefly, 
with all but the 59, 89, 802, and RK25, 
it was again found that the settings that 
provide best output of the low-order 


(Continued on page 90) 





tivity. 





Tube 2nd 3rd 
Fair 
Fair 
Fair 
Fair 
Fair 

Good 

Good 

Good 
Fair 
Fair 
Fair 
Fair 

807 xX x 

RK39 xX x 


4th 
Poor 
Poor 
Poor 
Poor 
Poor 
Fair 
Fair 
Fair 
Poor-Nil 
Poor-Nil 
Poor 
Poor 


Moderate 
Moderate 
High 
High 
High 
High 
High 
High 
Low 
Low 
Low 
Low 
High 
High 


6V6G Good 
6V6GT X 
6L6 Good 
6LEG xX 


RK25 





TABLE I—TRITET OPERATION 


Crystal Current 
Controls Detuned 


Low 


Low 
Low 


Remarks 


High 
High 
Low 
Low 
Low 
Low 
Abso. unmanage. 
Abso. unmanage. 








TABLE II—FUNDAMENTAL OPERATION 
Crystal Current 
XG 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 


Tritet 
Moderate 


Remarks 


Shell grounded, otherwise 


Moderate dangerous 


Moderate 


High 
Dangerous 
Dangerous 
Dangerous 
Dangerous 

Low 

Low 
Low 

Low 
Dangerous 
Dangerous 


Shell grounded, otherwise 
dangerous 


Shell grounded or 
returned to B+- 
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HEAPEST and smallest of all the 

FM tuners or converters offered 

to date, the Meck FM converter 

uses only 2 tubes—either a 14F8 

and a 35W4 or a 7F8 and a 6H6. Yet 

the converter is by no means simple. 

The 2 triodes which compose the 14F8 

constitute both a superheterodyne and 
superregenerative detector. 

The action as explained by the in- 

structions supplied to servicemen is as 


ANTNO 1! OR DIPOLE CONNECTED 70 NO! AND NO 2 


qmeck tuner meds 


follows: In addition to serving as a con- 
verter-oscillator in the superhcterodyne 
circuit, one section (pins 1, 3, and 4) 
of the 14F8 double triode functions as 
a superfregenerative detector and i.f. 
amplifier. The quench oscillation sup- 
plied by this section is at the intermedi- 
ate frequency, hence little energy is 
radiated from the antenna. 

Pins 5, 6, and 8 comprise the other 
triode of the 14F8, which is used as the 
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Schematic diagram (above) bottom and rear-chassis views of the 
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WARNING—Terminal 3 on back of chassis 
used only with a.c. radio receivers or 
amplifiers; or with a.c.-d.c. receivers that 
are so wired that the B-minus does not 
connect to the chassis. Under these condi- 
tions connect terminal 2 to terminal 3 
with a short piece of wire to minimize hum 
pick-up. 

Disconnect any ground wire to the receiver 
or ground through a .0l-uf capacitor. 


12 * 42x 412 inches. 
ures 


local oseillator for normal superhetero- 
dyne action. Slope detection is used, 
with the receiver tuned slightly to one 
side of the selectivity curve. 


The superregenerative circuit has the 
added feature of automatic regeneration 
control. The .0025-uf condenser and 
1,500-ohm resistor in the eathode circuit, 
together with the 150,000-ohm resistor 
and .005-yf condenser in the plate cir- 
cuit of the superrezenerating triode sec- 
tion, act to set the quench pulse width 
and average grid repetition rate and 
control regeneration automatically. 


As might well be expected, neither 
in sensitivity nor quality does this small 
set equal the larger FM tuners and con- 
verters which have been put on the mar- 
ket at higher prices. At a considerable 
distance from FM stations, difficulty 
was experienced in bringing in any but 
the strongest stations satisfactorily. 
Tuning is accompanied with the fa- 
miliar superregenerative rush, which 
disappears when a carrier is tuned in. 
Quality is subject to the limitations both 
of slope detection and superregen-ra- 
tion. A certain amount of hum was also 
noted. This increased considerably when 


(Continued on page 88) 
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Meck FM tuner. High-frequency coils are below variable condenser. 
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A. F. Wattmeter 
Tests Speakers 


By I. QUEEN 





T is more difficult to judge sound level 
from a loudspeaker than it is to esti- 
mate sensitivity, band width, or other 
characteristics of a receiver. Accu- 

rate measurement of acoustic power is 
beyond the reach of servicemen, since it 
requires laboratory equipment. There- 
fore the output of a radio receiver or 
audio amplifier is usually specified in 
terms of the electrical power it can de- 
liver to its speaker. The efficiency of the 
speaker itself is not taken into account. 
Direct measurement of power at audio 
frequencies also is difficult and there 
are few instruments available for this 
purpose. This means that public address 
and radio technicians have to rely upon 
indirect measurements which involve 
some calculation. A common method is 
to connect a suitable voltmeter across 
an amplifier resistive load R and find the 
volts ? 
power by the formula =watts. 
ohms 
An alternative method is to connect an 
ammeter in series with the load. The 
equation is then I?R= W. 


If a number of measurements are to 
be made, say with different inputs and 
adjustments, the calculations take a lot 
of time and become bothersome. 

The instrument described here is a 
direct-reading a.f. wattmeter. It is de- 
signed to operate across a low imped- 
ance such as the secondary of a speaker 
output transformer. The usual imped- 
ance values, 4, 8 and 16 ohms are pro- 
vided, Intermediate values lead to slight 
errors which may be disregarded When 
the impedance switch is turned to 8 
ohms, the panel meter reads directly in 
watts. It is a 0-200 microammeter which, 
as connected here, reads 0-20.0 watts. 
At 4 ohms and at 16 ohms, the indica- 
tions are “% 2” and “+ 2” scales, re- 
spectively, This eorresponds to the fact 
that low-impedance voice coils are made 
to handle less audio power. The meter 
has its greatest power-handling capac- 
ity on high-impedance voice coils, which 
are more commonly used in large am- 
plifiers. 

_ The wattmeter operates on a very 
simple principle. A 6SQ7 tube is ad- 
justed as a square-law rectifier so that 
the plate meter reads in direct propor- 
tion to the square of the input voltage. 
Power dissipated in the grid resistor is 
also proportional to the input voltage 
Squared. Therefore, the meter can be 
calibrated to read watts. When properly 
chosen, the meter is direct-reading. 

In addition to the wattmeter circuit, 
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an auxiliary transitron oscillator and a 
monitor PM speaker have been included 
for convenience in testing amplifiers. 
The schematic (Fig. 1) shows that 
the instrument is easy to build. The 
calibrations are easily made, also. To 
keep the tube characteristic within its 
square-law portion, plate and grid 
voltages must be kept low. These volt- 
ages may be adjusted over a limited 
range and are not critical. The plate 
voltage is about 120 and the grid bias 
about 2.2 volts. Plate current should be 


less than 1 ma, so it is preferable to use 
a 500-microampere or an even more 
sensitive meter. Choice will depend upon 
the scale desired. For example, a 0-50- 
or a 0-5-watt scale is obtained when a 
0-500 microammeter is used. In this 
particular instrument we used a 0-200 
microammeter, thus obtaining a direct- 
reading 0-20.0 watt scale. If any other 
type of meter is used, the circuit and 
calibration will be slightly different 
from that described here. 
(Continued on page 84) 
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Rear and underchassis views of the wattmeter. (Front view is at top of page.) The 
load resistor is above switch, which must be a heavy-current-carrying type. 
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EFM and Television Design 








PART Ii—Special circuits 
and tuning equipment used 


for very high frequencies 








Fig. 1—The Mallory-Ware Inductuner is continuously variable. 


N the previous article we considered 
chiefly modification in tubes and their 
associated circuits in high-frequency 
receiver design. Now let us note the 

changes that have occurred in tuning 
eircuits and why these revised circuits 
are better adapted to deal with the prob- 
lems of very high frequencies. 

In the tuning the high-frequency input 
circuits of television and FM receivers, 
the conventional coil and variable con- 
denser combination leaves much to be 
desired. A variable condenser increases 
the minimum capacitance across a coil, 
thereby lowering the L-C ratio and with 
it the gain. As we tune across a band 
the capacitance changes, causing the 
gain to vary over the band. Undesirable 
coupling occurs between the several sec- 
tions of a gang condenser. The results 
are instability, microphonics, and ability 
of the oscillator voltage to reach the an- 
tenna and reradiate to other sets in the 
vicinity, producing interference. 

Coil-condenser coupling between cir- 
cuits tends to reduce the ability of the 
various tuned circuits to reject unde- 
sired signals. Therefore the present 
trend among receiver designers has been 
to u. > some form of variable-inductance 
tuning. Coil tuning permits each coil to 
be used as a separate unit, completely 
shielded and isolated from similar units. 
With a variable coil, the fixed capaci- 
tance can be kept at a minimum and 
maximum gain obtained. Variation of 
inductance produces less variation in Q, 
and the overall gain and selectivity of 
the receiver is more constant. 

Several types of variable-inductance 
tuners have made their appearance on 
the market. These include th> Jnduc- 
tuner, Guillotine tuner, co-avxial-line 
tuner, permeability tuner and quarter- 
wave lines. Let us examine each, in turn. 


Inductuner: The Inductuner is a wide- 
range tuner, capable of continuous tun- 
ing from 44 to 220 mc. Because of this 
wide coverage it can encompass the low- 
and high-frequency television bands and 
the FM band. It was designed originally 
by Paul Ware and currently is being 
manufactured by the P. R. Mallory 
Company. The unit, with cover removed, 
is shown in Fig. 1. 


It consists of 3 separate variable-in- 
ductance units on a common shaft. The 
coils are wound on ceramic forms, with 
movable trolley sliders for making con- 
tinuous contact along the coil. A stop 
mechanism limits the rotation to 10 
turns. Each coil is thus tunable for 10 
turns, permitting an inductance varia- 
tion from 0.02 to 1 microhenry. This 
represents an inductance change of 1-50, 


~~ 
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Fig. 2—Equivalent circuit of the Inductuner. 

















and accounts for the extremely wide 
band coverage. 

The equivalent electrical circuit of the 
Inductuner, shown in, Fig. 2, reveals 
that 3 capacitances are present. Cl and 
C2 are stray capacitances from the ends 
of the coil to ground; C3 is across the 
coil and consists of 2 parts: 

1. A fixed portion representing the 
interelement stray capacitance, 

2. A variable portion which is the 
distributed capacitance of the winding. 
The wiring and interelectrode capaci- 
tances, plus whatever additional capac- 
itance might be needed to cover the de- 
sired tuning band, are also across the 
coil. Since the Inductuner has 3 scpa- 
rate windin7s, it is capable of serving 
3 stages. The usual 3 circuits so con- 
trolled are the r.f., mixer, and oscillator 
stages, although the amount of induct- 
ance required for each circuit may vary. 

To achieve such variation, each wind- 
ing can be modified to serve its particu- 
lar purpose. Thus, the r.f. and mixer 
input coils can be used without modifi- 
cation since these cover the same range. 
The oscillator coil, being above or below 
the incoming signal, could be altered to 
the circuit shown in Fig. 3. The oscil- 
lator section of the Inductuner is con- 
nected in series with a small external 
inductances. These 2 coils are then shunt- 
ed by a fixed inductance and a small 
trimmer capacitor. The shunt coil raises 
the frequency of that section of the In- 
ductuner and permits the oscillator to 
function above the incoming signal. If 
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the oscillator is to operate below the 
signal, the shunt coil is omitted. The end 
coil provides the highest frequency of 
the combination when the inductor trol- 
ley has eompletely short-circuited its 
own section. The usefulness of the end 
inductor is that it provides a better Q 
characteristic than if the variable coil 
were run out to its limit in order to 
reach the highest frequency. 

The circuit of Fig. 3 is adjusted at 
its high end with the end inductor and 
at the low end with the trimmer capaci- 
tor. Inductuners are extensively em- 
p-oyed in DuMont television receivers, 


Guillotine Tuner: The guillotine tuner, 
used in G.E. FM receivers, consists of 
2 identical brass frames which form a 
2-turn inductance when connected at 
their open ends. (See Fig. 4.) To vary 
the inductance of the 2 turns, a brass 
blade is inserted between.the frames. 
The effect of the brass blade is twofold: 
it acts as a shorted turn, reducing the 
inductance of the unit; at the same time 
the blade shields the 2 turns from each 
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Fig. 3—Inductuner high-frequency oscillator. 





other, reducing their mutual coupling. 
The highest frequency of the tuner is 
reached when the brass blade is lowered 
as far down as it will go between the 
frames. The resonant frequency is low- 
est when the blade is raised to its top- 
most point. Slots are cut in the brass 
blad2 to produce the desired tuning 
curve. 

In G.E. receivers, the guillotine tuner 
covers the old and the new FM bands 
and 2 or more short-wave bands. The 
low-frequency ranges are tuned by add- 
ing shunt capacitance and by inserting 
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series inductances in the guillotine cir- 
cuit. The entire tuner is enclosed in a 
metal box which shields the unit and 
keeps dust out. The blades of the tuner 
are raised and lowered by a plastic ele- 
vator which is attached to a windlass. 
Within the same shielded case are coils 
for the standard AM broadcast fre- 
quencies. These are permeability-tuned, 
their iron cores being raised and low- 
ered by the same assembly. 

Note the difference in the method of 
tuning between the standard AM bands 
and the other channels. In the guillo- 
tine tuner, the inductance of the frames 
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Fig. 4—The Guillotine tuner and its parts. Note 
the book of matches for size comparison. 


decreases as the brass blade is lowered. 
In the permeability-tuned AM units, the 
inductance increases when its cores are 
lowered into the coils. 


Co-axial-Line Tuner: FM sets manufac- 
tured by Motorola are tuned with co- 
axial-line tuners. To understand the op- 
eration of these units, the reader should 
be familiar with the following facts 
concerning transmission lines. 
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A transmission line, whether of the 
co-axial type, the twisted-wire type, or 
the parallel-wire line, contains distrib- 
uted capacitance, inductance, and re- 
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Fig. 5—Design of the co-axial line tuner. 








Fig. 6—The tuner with a double capacitance. 


sistance. By combining these 3 com- 
ponents, we can cause the line to res- 
onate at different frequencies like a 
conventional coil and condenser tuning 
combination. It is the 

length of the transmis- 

sion line which deter- Ly 
mines the resonant fre- 
quency, because’ the 
length of the line deter- 
mines the amount of re- 








r.f. energy within the cable. The shield- 
ing can be made so effective that re- 
moval of the antenna causes the signal 
to disappear completely. Fig. 5 is a 
cross-section view of the permeability- 
tuned co-axial cable. It contains an outer 
conductor, an inner conductor and, be- 
tween the two, a powdered-iron core. 
The ratio of the diameter of the outer 
to inner conductor is approximately 10 
to 1, this value having been found to 
give maximum impedance. The iron core 
is mounted on a threaded rod so that its 
position within the line can be varied. 
Moving the core into the line increases 
the line inductance. 

To have the tuner track accurately 
with the other co-axial tuners, an inex- 
pensive silver-mica capacitor is con- 
structed on the closed end of the co-axial 
line. (See Fig. 5.) In the circuit, a Col- 
pitts oscillator required a dual concen- 
tric condenser. Its construction can be 
seen in Fig. 6. The circuits are aligned 
at the high-frequency end by adjusting 
the capacitance and at the low-frequency 
end by adjusting the initial position of 
the iron cores. The movable iron cores of 
each co-axial tuner are mechanically 
ganged and moved in unison. 

The adaptation of the co-axial tuner 

(Continued on page 68) 


4.3MC IF GRID. 


v2 LF2 F2 
“ 4 


t- 











actance and resistance 
in the circuit. 

In the transmission- 
line tuner used by Mo- 
torola, a co-axial cable 
was chosen because of 
the effectiveness of a 
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Fig. 8—R.F. section of RCA 630 TS. 
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HIGH-RANGE OHMMETER 


HAS EXPANDED SCALE 


N OHMMETER that will read 
high values of resistance, say 
from 10,000 ohms to 10 or 
more megohms, is ever needed 

in the service shop. Such values of re- 
sistance are already quite common in 
modern receivers and are likely to be- 
come more so. 

The resistance meter found in most 
service shops, built around a_ milli- 
ammeter of 0-1 ma, is supposed to read 
up to 1 megohm. This instrument is not 
linear, and there is serious crowding of 
markings from about 30,000 ohms up- 
ward, so that readings become uncertain 
and may actually fall far from the real 
value. 

The ultimate value of 1 megohm, up 
to which the meter is supposed to read, 


$F . PILOT 
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By L. WALTNER 


an old power transformer, a tube with 
quick heating filament, and a 0-1 mil- 
liammeter, besides the usual hardware. 
The wiring diagram (Fig. 1) shows the 
simplicity of the hookup. T is an old 
power transformer with filament wind- 
ing for the tube. Half the secondary is 
left unconnected, provided of course 
that the other half will supply a volt- 
age of not less than 300. The rectifier 
tube V may be a directly heated triode, 
such. as a 71, an 80, or other rectifier. 
C is an electrolytic capacitor of 8yf 
and 450 volts working voltage. Very 
little filtering is required, as the zemain- 
ing a.c. ripple has no perceptible influ- 
ence on the reading of the meter. Rp 
is a carbon-type potentiometer of 150,- 
000 ohms, and R is a fixed resistor of 
250,000 ohms. 

The 150,000 - ohm 


R 250K potentiometer is 
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on used to adjust the 
pointer to zero ce- 
sistance. To do this 
easily, bell-push 
{Bp} for short cir- 
cuiting the ‘sest 
prods is provided. 
When the shmmeter 
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TEST 


Resistors up to 1 megohms are measured accurately with this circuit. 


looks on the instrument iike infinity. An 
open resistor of 1 megohm and one in 
good condition will give almost identical 
readings. 

An ohmmeter that will give good 
readings between 10,000 ohms and 10 
megohms can be constructed easily and 
cheaply. It will be of great help, not 
only for testing resistors, but also for 
finding leakage through defective dielec- 
trics and for testing electrolytic con- 
densers, 


The circuit 


The ohmmeter meeting the above 
specification requires nothing more than 


is to be used, the 
switch is closed, the 
bell-push is pressed, 
and the potentiom- 
eter adjusted for maximum reading, 
1 ma on the scale of the instrument. 


One word of caution: There is volt- 
age on the points of the test prods and 
the operator should use care in nandling 
them. Test prods of high-quality insu- 
lating material must be used. The in- 
strument is so sensitive that inferior 
test prods of poor cables will give a 
reading of several megohms when 
touched by the hands. Current will flow 
through the prods and the body of the 
operator. However, no inconvenience is 
caused by the high voltage, since the 
current is limited to a maximum of 1 ma 
which is not likely to do any harm. 


. 
POINTS ¢ $ 





Calibration 


The next point to be considered is the 
calibration of the instrument. To avoid 
spoiling the dial of the meter with un- 
tidy pencil markings, a separate scale 
can be drawn. A numerical table with 
dial readings placed side by side with 
the corresponding resistance values is 
not altogether satisfactory. It is a slow 
and uncertain process to interpolate be- 
tween readings, and errors in compu- 
tation are frequent. Much better is a 
double scale showing dial numbers and 
ohmic values one above the other, as it 
is sufficient to compare the setting of 
the pointer with the scale to ascertain 
the value of the resistor under test. This 
seale can be straight, like the scale of a 
slide rule, and if pasted horizontally un- 
derneath the meter, works very well. 

Actual calibration can be made with 
good resistors of known value. When 
several resistors of the silver-tipped 
type and of identical value are tested 
one after another, a mean value of suf- 
ficient accuracy for practical purposes 
is obtained. 

The instrument can be calibrated by 
computation also. As it is going to read 
from 10,000 ohms upward, the internal 
resistance of the meter can be neg- 
lected. In the hypothetical case of the 
transformer giving an exact 300 volts, 
the sum of Rp plus R would have to be 
exactly 300,000 ohms, if a 0-1 ma meter 
is used. By placing another resistor of 
300,000 ohms between the test prods the 
total resistance in the circuit is doubled, 
% ma flows, and the pointer on the in- 
strument stops exactly on the marking 
0.5. It foliows that the 300,000 mark 
falls in midscale. The ‘ower half of 
the scale will have to cover the values 
of say 10,000,000 ohms to 300,000 ohms, 
or the large difference of 9,700,000 
ohms, whereas the upper half takes 
care of only 10,000 to 300,000, or 290,- 
000 ohms. Serious crowding at the left 
and right ends of the meter will result 

(Continued on page 80) 





3 4 6 


3 1M. AMR 





1.5 


2.5 3.5 4.5 | 5.5 6.5 7.5 


8.5 9.5 























LE 























TU TT TT PC 


Hit 

















HTT TTT 








aa 
1441007654 3252 15425 











IMEG 750K 600K 500K 400K / 250K } 175K 150K 
300K 


LY 


125K 100K 


By exaggerating the scale, readings at the normally crowded ends become easier to interpret. The milliammeter scele is at the top. 
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This 4-tube FM 
set may also be p> 
used as a tuner 


By E. E. SHOPEN 


HE midget FM receiver has been 

dubbed a “blooper,” since that is 

the nickname given to the super- 

regenerative circuit which is used. 
The circuit is neither new nor unusual 
—it was discovered by Major Edwin H. 
Armstrong a few decades ago. It has 
simply been adapted to reception of FM 
broadcast signals. (The superregenera- 
tive circuit will respond to both AM and 
FM signals.) Good signal strength is 
required from the FM station or the 
quality of reception will suffer. 


All parts for the set are easily ob- 
tainable, and many hams will find that 
they have most of them on hand. The set 
uses 4 tubes: a 9002, a 25Z5, a 6SF5, 
and a 43. Other tube combinations could 
be used, but these tubes are available 
and therefore recommended. 

The 9002 is especially important, since 
it is very sensitive at FM frequencies. 
To keep losses down a polystyrene socket 
must be used with it. All leads in the 
9002 circuit should be kept very short. 
The other tube circuits are conventional 
and can be wired in the usual manner. 
Condenser C1 must be ruggedly mounted 
(Pilot claims the heavy copper-plate 
condenser in the Pilotuner prevents 
drifting) and kept as far from the chas- 
sis as convenient. It must be insulated 
from the chassis, of course. Coil L is 
mounted directly on the condenser. 

The 9002 tube is mounted close te the 


condenser and coil to keep the leads- 


short, The mechanical coupling between 
condenser and dial is made through an 
insulated coupling; and the shaft from 
the coupling to the dial is a bakelite rod, 
thus eliminating hand capacitance. 

The set pictured uses lucite to support 
the tuning condenser. Bakelite could be 
used as well. Even tempered Presdwood 
would do if given a few coats of shellac 
or lacquer. 

Since all superregenerative sets aré 
critical in antenna coupling, a noneriti- 
cal system was devised. Three or 4 turns 
of wire from the antenna lead-in are 
wrapped around the glass envelope of 
the 9002 tube. Plenty of coupling is ob- 
tained and any length of antenna can 
be used, although a piece of wire about 
2 feet long is usually adequate. It has 
been found that a single-turn coil loosely 
coupled to L is usually more satisfactory 
than the antenna connection just de- 
scribed. The coupling is critical how- 
ever and too much will keep the detector 
from superregenerating. The loop-type 
coupling has the advantage that a 
standard doublet or other receiving-type 
antenna can be used. Both methods are 
shown in the diagram. 

This receiver will re-radiate slightly, 
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The high-frequency detector circuit (at left) is very clearly seen in this photograph. 


“Super-R” FM Receiver 


and may cause interference to other FM 
receivers. For this reason the antenna 
should be kept as short as possible. An 
r.f. stage ahead of the detector virtually 
eliminates the re-radiation. 

Any convenient chassis layout can be 
used. A vernier tuning dial is recom- 
mended. The regeneration control is not 
critical. The set is quite stable and does 
not drift. 

Condenser C1 should be about 10 nyf. 
Hammarlund and Bud eaeh make a 
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6SF5 


15-4uyf condenser consisting of 2 rotor 
plates and 1 stator. If 1 rotor plate is 
removed and the coil dimensions are ad- 
hered to, the set will tune from 86 to 
112 megacycles. 

If only an FM tuner is required, the 
43 may be omitted and output terminals 
installed as shown by the dotted lines. 
Output will be greater than in most FM 
tuners because of the 6SF5 audio tube 
in the tuner. 

(Continued on page 75) 
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Schematic of the 4-tube superregenerator, showing the alternative antenna arrangements. 


L—4 turns No. [4 § 
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Ci—See text 
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c5—0:! 

C7—20 nf, 25 volt 

C8, C9—30 pf, 150 volts 
hms 


R2—50,000-ohm, | watt 
R3—50,000-ohm potentiometer (regeneration control) 
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inch inside diameter spaced to 
¥% turns from plate e 


it megohm 
5—6,000 ohms 

Re, 1i—100 000 ohms 

R7—250,000-ohm volume control with switch 

R8—507) ohms, | watt 

R9—200-ohm line cord resistor 

RIO—25 ohms, 2 watts 

RFC\—25 turns No. 26 to 30 cotton-covered on 
i,-inch, close-wound 

R 2/5. to 80-nh choke 

CH——Filter choke or speaker field 

Note |: C3 is critical; experiment for best resolts 
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MAGNETIC RECORDING 


Part TT of a series, the first two parts of which were headed Mag- 
netism. This part deals with recorder design. Next will be construction 
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Courtesy Brush Development Corp. 
Fig. 1—The Mail-A-Voice uses magnetic discs. 


NE of the most important ele- 
ments in any magnetic record- 
ing process is the magnetic 
carrier (the material upon 

which the magnetic modulations are im- 
pressed or recorded). Magnetic carriers 
which have been used successfully to 
date include metallic ribbon and wire, 
nonmagnetic ribbon and wire plated 
with special magnetic coatings, and 
magnetically coated and impregnated 
paper and plastic tapes. Early experi- 
menters successfully applied magnetic 
modulation to a magnetically coated 
cylinder. A magnetic recorder and play- 
back device which is now available 
(Fig. 1) utilizes magnetically coated 
thin paper discs. This list is merely sug- 
gestive and by no means exhausts all 
the possibilities. For example, it should 
be both economical and practical to 
coat or impregnate magnetically plastic 
or cotten fiber thread or other artificial 
fiber. 

The aetual magnetic properties of the 
magnetic carrier determine, to a con- 
siderable degree, the over-all perform- 
ance characteristics of the recording 
and playback system. They also play an 
important determinative factor in the 
design of all other essential elements 
and auxiliary components used in both 
the magnetic recording and playback 
processes. 

Many early and highly qualified tech- 
nicians experimenting with magnetic re- 
cording failed to evaluate properly all 
effects which were normal functions of 
carrier characteristics, and as a result 
came to erroneous conclusions. For ex- 
ample, it was believed (during 1932) 
that it was necessary to run a magnetic 
carrier at a speed of 398.7 inches per 
second to obtain a frequency response 
up to 6,000 cycles. As a result, it was 
fallaciously concluded that the necessity 
for the high speed “restricts the applica- 
tion of this recording method to repro- 
duction in the speech range.” Today in 

*Ohief Engineer, Amplifier Corp. of America, 
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of a practical tape recorder 





contrast, a commercially available unit 
(Fig. 2) is capable of recording and re- 
producing up to 5,000 cycles with a car- 
rier speed of 4 inches per second—a re- 
duction in carrier speed of nearly 100 
times without affecting frequency re- 
sponse, attaining, at the same time, 
many other desirable improvements in 
noise reduction, increased dynamic 
range, and lower distortion! Nine thou- 
sand cycles has been recorded and played 
back at a carrier speed of 7% inches per 
second, and 12,500 cycles has been at- 
tained at a tape speed of 15 inches per 
second. (Magnetically coated paper 
tape was used to attain the indicated re- 
sults.) 

The rate of progress in the art of 
magnetic recording can be measured by 
the carrier speed of the magnetic me- 
dium employed. Slow speeds (with de- 
sired - frequency response) indicate 
greater economy of the magnetic me- 
dium and longer playing time for a 
given length and cost of material. 

Progress in this respect has been 
little short of phenomenal. For example, 
in 1932 118,000 feet of wire was re- 
quired for a 1-hour program reproduc- 
ing up to 5,000 cycles. In 1943 the same 
program quality and duration could be 
maintained with 11,000 feet of wire. By 
1946, it took only 
1,250 feet of coated 
tape to duplicate 
the same program! 

All students of 
radio have been 
correctly impressed 
with the idea that 
the rate of radio 
wave propagation 
(radio carrier 
speed) is constant 
(300,000,000 meters 
per second). As a 
result, it is simple 
to calculate wave 
length—the dis- 
tance through 
which current will 
travel within one 
cycle — from the 
following well- 
known formula. 


A= (1) 
f 





Fig. 2—This . machine 
records 12,500 cycles. 


Court prone 
a. 





By A.C. SHANEY* 


when A == wavelength, f = frequency, 
and k — carrier speed (186,000 miles 
per second or 300,000,000 meters per 
second). 

In magnetic recording, the carrier 
speed is not a fixed and unvarying con- 
stant. In fact, as previously explained, 
there is a strong tendency to continually 
decrease its speed without affecting 
over-all response. As a result, the mag- 
netically recorded wavelength of a 
given frequency will be a function of 
the magnetic carrier speed and can be 
found from this simple expression: 


8 
\—=— (2) 
t 


when s == magnetic carrier lineal speed. 

Thus a 5,000-cycle signal when mag- 
netically recorded on a tape running 
7% inches per second will have a wave 
length of 1.5 thousandths of an inch. 
Similarly, a 5,000-cycle signal recorded 
at a carrier speed of 4 inches will have 
a wave length of 8 ten-thousandths of 
an inch, 

When it is realized that each com- 
plete wave length has 4 phases (see 
Fig. 3), evidently each phase of 8 ten- 
thousandths of an inch wave length will 
be only 2 ten-thousandths of an inch 
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long (approximately 5 microns). We 
begin to get an idea of the minute di- 
mensions involved in attempting high- 
frequency magnetic recording on slow- 
moving media. 


Carrier speed stability 

A casual examination of the formula 
(2) relating wave length to speed and 
frequency indicates that if the magnetic 
wave length is constant (and it is, if a 
fixed frequency has been recorded at a 
constant speed) the reproduced fre- 
quency will be directly proportional to 
lineal speed. If the lineal speed of the 
magnetic medium should vary for any 
reason whatsoever, the reproduced fre- 
quency will similarly vary. This pro- 
duces a noticeable variation of fre- 
quency when sustained tones are repro- 
duced and resembles the turntable 
“wow” common to dise recording and re- 
producing systems which do not employ 
absolutely constant-speed turntables. To 
minimize any instantaneous speed varia- 
tions, it is important to avoid eccentrici- 
ties in any of the driving members in- 
volved in pulling the magnetic medium 
past the playback head. A correctly de- 
signed flywheel should be used to smooth 
out cyclic pulls common to “constant 
speed” synchronous motors. A correctly 
designed capstan drive and flywheel is 
illustrated in Fig. 4. 

The load applied to the driving motor 
should be constant. Bent reels or spools 
which scrape either the recording me- 
dium or adjacent surfaces are the most 
common cause of frequency variations 
in a properly designed mechanism. An 
idea of the desired constancy of linear 
speed may be gained from the already 
established data which indicates that an 
average listener can detect frequency 
deviations in the order of 3/10 of 1% 
(3 parts in 1,000) within the frequency 
range of 400 to 5,000 cycles. Therefore, 
instantaneous lineal speed variations 
should be no greater than + 0.1% 
(which allows a variation of 2 parts in 
1,000). 


Magnetic carrier compliance 


Early experimenters who attempted 
to increase the high-frequency response 


, of magnetic recording systems by in- 


creasing wire speeds were bothered by 
pronounced variations in signal level 
Mainly caused by wire “flutter.” 

A stiff wire travelling at high speed 
will tend to assume some natural period 
of vibration dependent upon its thick- 
hess, tautness, and the distance between 
its supports. Flutter (a transverse vi- 
bration) produces a minute frequency 
variation “wow” (because a_ slight 
change in lineal speed takes place), but 
more important, it introduces a varying 
Pressure against the recording head 
which in turn changes the air gaps be- 
tween the magnetic medium and its 
pickup head. These minute variations 
produce appreciable high-frequency 
level fluctuations characteristic of flut- 
ter. Steel tapes travelling at high 


’ Speeds are similarly afflicted. Paper and 


Plastic tapes,—because of their in- 
creased compliance and slow speeds— 
are more easily passed by the pickup 
head with negligible flutter effects. On 
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the other hand, their increased compli- 
ance makes it necessary to use pressure 
fingers to keep the tape pressed, at a 
relatively fixed pressure, against the 
recording and playback heads. 


Dimensional stability 


When discussing lineal speed stability 
and its relation to “wow,” it was as- 
sumed that a magnetically recorded 
fixed-frequency signal would maintain 
a fixed wave length. \ 
This is true as long 
as the wire or tape 
doesn’t stretch. If 
stretching does 
take place, because 
of temperature and 
humidity changes 
between the record- 
ing and playback 
process (and it 
may, because of the 
tensions or pull ap- 
plied to the medium 
during recording, 
rewinding, and 
playback), we then 
have a new vari- 
able to consider. 

A simple trans- 
position of formu- 
la (2) produces 


s= Mf (3) 
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MAGNETIC COATING 





SPECIALLY TREATED 
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which indicates that 
if the speed re- 
mains constant, the 
reproduced fre- 


Fig. 3-a—Four phases 
of sine wave. 3-b—En- 
larged cross section 
of paper tape to show 
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internal and external 


quency is inversely magnetic flux lines. 


proportional to 
wave length. In other words, if the mag- 
netic med.um stretches the wave length 
increases and reproduced frequency de- 
creases! This effect will not be notice- 
able as long as the “stretch” or dimen- 
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sional stability is within + 0.1%. Plas- 
tic tapes and thin wires naturally will 
have some tendency to stretch. The p:- 
per base used for coated tape is mae 
of carefully selected material and 
treated by prestretching for improved 
dimensional stability. 

As expected, one of the most rmpo:t- 
ant elements in magnetic recording and 
playback is the actual magnetic anc 
physical properties of the magnetic cz r- 
rier. In a magnetic coated medium, the 
coating itself, and not the base, plays 
the most important role in the process, 

Some of the more critical factors 
which determine the efficiency, noise, 
response, constancy of output, overload 
characteristics, and velocity of the car- 
rier include it coercivity, remnance, 
particle size, binder, dispersion, ehemi- 
cal composition, surface smoothness, and 
coating thickness. 

Each of these characteristics has a 
profound influence upon the over-all 
characteristics and performance of the 
recording and playback system, 

A brief discussion of these factors 
together with the design details of a 
suitable magnetic recording amplifier 
will be covered in the next issue, 

Two transpositional errors occurred 
in the October installment of this series. 
In comparing the conductivity of elec 
tric and magnetic circuits, the formulae 
should have been: 


I B 
G=— tc — 
E H 
G = conductance in » = permeability 
mhos H = magnetomo- 
E = e.m.f. (volts) tive force (oer. 
steds) 
= magnetic flux 
(gausses) 


I=current (amps) 
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Fig. 4—A correctly designed "tape puller” for magnetic recording and piaybeck devices. 
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WORLD-WIDE STATION LIST 
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Edited by ELMER R. FULLER 


Elmer R. Fuller, Shortwave Editor of RADIO-CRAFT, is recording shortwave broadcast stations 
with the help of his Panadaptor, at his observation post in Cortland, N. Y. 


HAT has happened to the 

dx? This is the poorest 

month in half a year. Sev- 

eral reports were received, 

but they contained no dx to speak of. 
Reports were received from one of our 
old observers who has not been heard 
from in several years, Ed Lendzicszek 


of Easthampton, Massachusetts. Ed was 
an observer before the war, and one 
of our best observers. Welcome back 
Ed, and may you have plenty of good 
dx to report to us soon! Others report- 
ing this month were Charles Luckett of 
Roselle, New Jersey; Gilbert Harris of 
North Adams, Massachusetts; Charles 


Sutton, of Toledo, Ohio; Charles Fuller, 
of Cortland, New York; the Australian 
News Agency of New York City; the 
British Broadcasting Corporation of 
New York City; the Canadian Broad- 
casting Corporation; and the United 
States Department of State, Washing- 
ton, D. C. 

HHCN of Port-au-Prince, Haiti is 
being heard regularly on 5.660 mega- 
cycles; reported heard on the east coast 
at 1900. DSB has been heard from Ham- 
burg on 17.550 megacycles calling PPS2 
at Rio de Janeiro, Brazil. This commu- 
nication was heard at 1338. 


Ten-meter ham phone has been very 
active. F8US, F8MX, F8TU, F9EH, 
PAXZ, PAVH have been heard by Gil 
Harris in North Adams, Massachusetts. 
Heard here by your editor en ten are 
several from England, Scotland, Ire- 
land, Brazil, Colombia, Peru, Argentina, 
France, Germany, the Netherlands, and 
Australia. 


A new station is being heard on 
10.970 megacycles from 1730 to 2030. 
They sign off with Dutch music. Does 
anyone know who it is? It was first 
reported to us by Gil Harris. 

Berne, Switzerland is being heard 
from 2030 to 2200 on 6.350 megacycles 
and 9.650 megacycles. A woman is gen- 
erally the announcer, although a man is 
heard occasionally making the an- 
nouncements. FZI is reported to be 
using 9.480 megacycles evenings with 
the programs generally in English. The 
sign-off is at 2130 with chimes. 

All schedules Eastern Standard 24- 


hour time. 





Freq. Station Location and Schedule 


Freq. Station Location and Schedule 


Freq. Station Location and Schedule 





7.230 GSW LONDON, ENGLAND; 0100 to 0115; 
a ; 0600 to 0645; 0700 to 
30; to 0808 ; — to 1130; 


1530 to 1715 
BRISBANE, AUSTRALIA: 1500 to 


PICi WILLEMSTAD. CURAGAS: 1180 to 


Gwi u JNDON. "ENG 0 
GSU LONDON, ENGLAND: 2345 to 2400; 
0030 to 0200; 0630 to 0645; 0700 to 
: 0815 to 0900; 1045 to 1300; 


: 1500 to 0830 
vubs oe Hi. | A: 0600 to ag gllts 

© 1315; 1830 to 1915; 2100 to 2200 
Vics SHEPPARTON. AUSTRALIA: ibis te 
JLW 


0 
TOKYO, JAPAN; 0860 to 0800 
vubd3 DELHI, INDIA; 0500 to 1010; 
zoy 


7.240 
7.250 


7.250 
7.260 


vLQ 


7.260 
7.270 


7.280 


7.280 
7.290 


7.290 


7.290 
7.290 


7.300 
7.310 
7.320 
7.380 
7.570 


jvw 


1730 
to 


to 1825; 2040 to 22 
AGORA, "GOLD COAST; 


ATHENS, GREECE; 1480 to 1530 
MUNICH |, MUN'CH, GERMANY; 


dalcan wo s.8 sae to 1760 

MOSCO : 1300 te 1800; 
1815 to 2100 

SAN SALVADOR, SALVADOR: 1308 | 
to 1500; 1900 to 2300 

LONDON, ENGLAND: 0000 te 0015; 
0645 to 6700: 1945 to 1815 

BERNE, SWITZERLAND; 1000 to 
1045: 1518 to 153) 

SANTA CRUZ, CANARY {SLANDS; 
0630 to 0800; 1100 to 1200; 1230 to 


1800 
GUAM: 0409 to 1200 
uynan A. fs al A; 1400 to 1800 
EGY ora ony 
ALIGAWTE. GP 


1045 


7. 

7.850 
7.860 
7.950 


to 
+ 0730 to 0930; 
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BEIRUT, thst 3 to 0115; 
L t 


A, 
RABAT, = CO; 0100 to 0330; 
1300 to 1700 
ee BORNEO: 0700 to 
BENGUELA, ANGOLA: 1330 to 1430 
BERNE, Switz L 
CIUDAD TRUJILLO. DOMINICAN 
580 to 0830; 1300 to 


REPUBLIC; 
170@ to 1845: 1930 to 2230 


1530: 
ay CUBA; 0800 to 1200; 2000 


2200 
HAVANA. CUBA: - 00 to 0030 
pay ETE YUGOSLAVIA 
ae SPAIN; 


2100" 
HAVANA, CUB 


i500 to 1700 
9700 to 2400 


00.0 to 0200; C 
BELGRADE, YUG"SLA 
atta yt? Pg 0845; 1000 ‘to 
to 
GENEVA, ‘SWITZERLAND; 1300 to 


15 
BRAZZAVILLE. FRENCH EQUA- 
T AFRICA; 0000 to 6130; 


AN RKEY; —. 2" 1615 
LOUANDA. TANGOLA: 0230: 
0630 to 0745: 1400 to ws 
MOSCOW, U.8.S.R.; 1500 to 1708: 
of to 2100; a. to 0100; 
0815: 1100 to 
DIXON, CALI Japanese-Chinese 
beam, 0400 


1045; 
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9.500 MEXICO CITY, MEXICO; 0800 to 
0200 


FINLAND: 1100 to 160 
N; 0300 to 0830 
PERTH, AUSTRALIA; 0530 to 1030; 
1700 to 2045 
senAnneesene. SOUTH AFRICA; 
0300 to 
COL EWNAGEN. DENMARK; 1330 to 


9.520 TOKYO JAPAN; 0696 te 1200 

9.530 SCHENECTADY, new YORK; South 
American beam. 1960 to 9400 

9.530 STOCKHOLM, SWEDENT 0130 to 
0145: 1330 to 1700; 2000 to 2100 

9.540 MELBO ons —s 1620 to 

9.540 


1900; 2045 to 
s NORWAY; 0200 to 0230; 0145 
to 1700 

9.540 

o.508 


9.500 
9.510 
9.520 


9.520 
9.520 


MUN'CH IV, MUNICH, GERMANY; 
. 1200 to 1700 
CANADA; (815 to 0200 
SING PORE, MALAYA; 0315 to 0515; 
0530 to 
a city, MEXICO; 0700 to 
1 


PARIS, FRANCE; 0130 to 0145; 0530 
te 0615; 0620 to 0800; 9915 te 0930; 
a3 to 1615: 1630 to 1730; 1745 to 

8 
ered sy ALGERIA; 1230 to 1700 
OMSOMOLSK, -S.8.R.; 


-R.; D100 to 
Monaos 1i0e -” 1400; 1545 to 1650; 
1709 to 1830 


SAN ee pee. CALIF.: Chinese 


heoem TOO 
BOSTON. MASSACHU TTS; South 
1900; 2060 


American beam, 1800 
to 22 


(Continued on page 64) 
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HESE notes 

are written 

on the eve of 

the opening 

of the Radio Ex- 

hibition. I have 

been privileged to have had a preview of 
most of the television sets, radio sets, 
and radio equipment to be seen there. 
Television has a district of its own at the 
show—Television Ave., in which a score 
of manufacturers are showing more than 
380 types of receivers. Most of them I 
know are keenly interested in discover- 
ing whether the man in the street is 
most coneerned with cheapness (which 
means a small image and mediocre fidel- 
ity in speeeh and music reproduction), 
or with the large image and high-qual- 
ity sound reproduction, which naturally 
mean considerable increase in cost. 

Certainly in 1988 sets priced at about 
the equivalent of $100 met with a very 
poor demand. People had no use for 
their 3-inch images. With us the sound 
accompanying television is a genuine 
high-fidelity transmission. Those who 
had heard what a good receiver could 
do with this speech and music were not 
attracted by the audio performance of 
the cheap set. Though there will al- 
ways be some who do not much mind 
what they see and hear, so long as it is 
television, I have long believed that for 
some years to come television’s best 
chance of success lies in the luxury or 
semiluxury market. I think that the 
manufacturer most likely to succeed is 
the one who offers a receiver showing 
an image not less than 8 x 5 inches and 
providing high-grade sound reproduc- 
tion. Such a televisor will cost with us 
from $350 upwards, but I am sure de- 
mand won’t be lacking. The most expen- 
Sive reeeiver in the show, by the way, 
is the Baird “Grosvenor” model, priced 
at about $6,000! This set displays a pic- 
ture 22 inches by 19 inches on a flat 
screen. The radio portion has elaborate 
tuning arrangements and 11 wave bands 
are covered. There is also an auto- 
change phonograph, fitted with a re- 
cording unit. 

The latest published figures show that 
there are now 23,000 television receivers 
in use in England. The increase during 
the past six months has been at the rate 
of about a thousand a month, which 
means that manufacturers’ output has 
been absorbed just about as quickly as 
it came to the market. That is a grati- 
fying sign, and one hopes that the public 
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Transatlantic News 
By Major Ralph W. Hallows 


Rapio-Crarr EvUROPRAN CORRESPONDENT 


will continue to do the same thing when 
production is stepped up this autumn. 


Better receivers demanded 

By all the rules at least 8,000,000 to 
16,000,000 sets should be in urgent need 
of replacement. The biggest market al- 
ways had been for the smaller and 
cheaper receivers. It seemed to be just 
a case of handing these out as fast as 
possible and scooping in the profits. 

But things didn’t work out like that. 
In the war years people had formed the 
habit of making the old set do, and 
servicemen had become increasingly 
clever at keeping veteran receivers alive. 
Sets which would normally have been 
on the scrap heap long before were still 
functioning and their owners looked 
forward to replacing them with the 
wondrous products of wartime technical 
advances. It had been dinned into them 
by the lay press that mass-production 
methods developed during the war years 
would smash the prices of high-grade 
sets. But that didn’t happen. The 
cheaper sets offered were often not 
much better in performance than their 
counterparts of seven years previously. 
If you wanted something markedly bet- 
ter than the old receiver it cost quite a 


BEAM FORMING PLATE 


BEAM FORMING PLATE 
Elements of new Sargrove all-purpose tube. 


bit more. Well, the public did—and still 
does—want something better. Hence it 
goes for the more expensive receiver 
when it can afford its price, and con- 
tinues to make out with the old set 
when it can’t. 


Weather ship radio 

Under the terms of the international 
agreement Britain is responsible for 2 
of the 13 floating meterological stations 
now permanently maintained in the 
North Atlantic. To provide the ships 
on duty and their reliefs, 4 corvettes 
have been converted and fitted with spe- 
cial radio and radar apparatus. All 
carry radio-sonde balloons, which rise 
to heights of 40,000 feet when liberated. 
The balloons are fitted with miniature 
radio transmitters, which send out con- 
tinuous records of the barometric pres- 
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sure, the temperature, and the degree 
of humidity. This is done in an ingenious 
way. Each measuring instrument has 
its own v.h.f. transmitter, sending c.w. 
modulated by an a.f. varying from 700 
to 1,000 cycles according to the read- 
ing recorded. The modulation frequen- 
cies are controlled by the movements of 
mu-mctal armatures in the fields of tun- 
ing inductances. Gold-beater’s skin op- 
erates that of the humidity transmitter, 
an aneroid capsule that of the baro- 
metric pressure transmitter, and a bi- 
metal coil that of the temperature trans- 
mitter. The receiver on the weather ship 
is so arranged that incoming signals 
from any of the 3 balloon transmitters 
may be brought in either as sounds or 
visually on the screen of a cathode-ray 
tube. 


Electrons and the aurora 


Displays of the aurora borealis are, I 
believe, much more frequent in America 
than here. In the southern parts of 
England they are comparatively rare, 
in conspicuous form at any rate. The 
kind of aurora most often seen here 
consists of luminous cloud patches, 
which may pass unnoticed by most peo- 
ple. However, when we do have a big 
display, short-wave men know that we 
are in for strange reception effects, par- 
ticularly on signals coming from north- 
erly or southerly directions. And “north- 
erly” includes a large part of the United 
States, for radio waves follow great- 
circle courses, which may be very differ- 
ent from those found by ruling straight 
lines across the maps of an atlas. Even 
that is not the whole story, for the Mag- 
netic North Pole, from whose neighbor- 
hood Nature appears to center a good 
deal of her unwelcome broadcasting, is 
a long way south and west of the Geo- 
graphic North Pole. Some idea of the 
efficacy of the aurora in interfering 
with radio signals has just been given 
by Dr. A. C. B. Lovell of the Jodrell 
Bank radio and radar experimental sta- 
tion, situated near Manchester. On 
August 15 the station received radar 
echoes from the tip of a streamer of an 
auroral luminous cloud at a height of 
about 500 kilometers. Subsequent cal- 
culations showed that the electron dens- 
ity in this neighborhood was about 100 
times that of the normal ionosphere. As 
these effects extend downward for a 
considerable distance, it is no wender 
that we complain of large-scale short- 
wave troubles, ; 


New all-purpose tube 
The newest all-purpose tube to make 
its appearance here is a very interesting 
piece of design, with many novel fea- 
(Continued on page 50) 
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TFASTER SOLDERING 
2 NEW WELLER . 
SOLDERING GUNS 


‘ 


FLEXITIP--Loop tip easy 
2% | to form 


LONGER REACH-Gets 
through wiring 


@ 





$ SECOND HEATING 
Saves time and power 


i Ny Si 3 


DUAL HEAJ--35% reserve 
heat for chassis soldering 





$107 Single heat.’ 
D207 Dval heat 





The new Weller Soldering Guns with 
Solderlite plus the fast 5 second heating 
help make service work more profitable 
for radio, television and appliance serv- 
ice men, electrical maintenance men, 
electric motor rewinding and repair 
shops automotive electrical service. 


A useful and time-saving tool for labora- 
tory workers, experimenters, hobbyists, 
telephone installation and maintenance 
men. S107 100 watts single heat, D207 
100/135 watts dual heat. 

See your radio parts distributor or 
write for bulletin direct. 


WELLER 


MANUFACTURING CO. 


824 Packer St., Easton, Pa. 


In Canada: Atlas Radio Corp., Ltd., 560 King S$t., 
N. W., Toronto, Ont, 
Export Dept.: 25 Warren St., New York 7, N. Vo 
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DUAL-PURPOSE ANTENNA 
Here is an antenna system that serves 
a double purpose at my summer cottage. 


| It makes an efficient antenna as well as 
| a lightning rod. It consists of a light- 


ning arrester, a length of 2-inch iron 
pipe, and a whip antenna from a No. 
19 Mark II or other surplus radio 
equipment, picked up at a local store. 
The arrester 
is mounted in- 
side the pipe 
with internal 
connections to 
antenna and 
‘ground, Ex- 
ternal connec- 
tions to anten- 
na and ground 
are supported 
by terminals in 
a bakelite or 
plastic spread- 
er. Twisted 
pair is used be- 
tween the an- 
tenna system 
and the radio. 
P. DAoustT, 
Montreal, 
Canada. 


fl 


re WHIP ANTENNA 








OFM 2 BAKELITE 
IM, SPREADER 


”)) 


TWISTED PAIR LEADS ATTACH 
AT “ANT” AND “GND” 


HANDY BLOWER 
If you need a small blower for remov- 
ing dust from close places in radios and 
other equipment, you can construct one 
from an old 6-volt automobile horn and 
a small power transformer with burned- 
out high-voltage secondary. 
Disassemble the horn and remove the 
the motor. Remove the small fan from 
a defective phono motor or make one 3 
or 4 inches across from sheet metal. 
Mount it on the motor shaft. Connect 
the 5- and 6-volt filament windings in 
series and wire to the motor leads. A 
switch in the 117-v, a.c. line completes 
the blower. 
ELLISON RADIO SERVICE, 
Pentertown, Ky. 


IMPROVING PORTABLES 

Many travelers and vacationists find 
their small personal radios almost use- 
less in places far from broadcast sta- 
tions. Their antennas are usually loops 
built into the lid of the set, and have 
not enough signal pickup to receive dis- 
tant stations. Very few of these sets 
are fitted for use with an external an- 
tenna, 

To improve such sets, cut slots around 
the perimeter of a piece of heavy card- 
board, roughly the size of the lid of the 
set. Wind approximately 100 turns of 
fine insulated wire, about No. 28 or 30, 
on the slots in pancake form. Connect 
the ends of the coil to 10-foot lengths 
of insulated wire terminated with croco- 
dile clips. These serve as antenna and 
ground connections. 

Connect one of the leads to a good 
ground, a radiator or water pipe, and 
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the other to an antenna—bedsprings or 
window scre-ns can be used in emer- 
gencies. Place the lid in receiving posi- 
tion and turn on the set. Place the loop 
against the lid of the set and experiment 
with its position to get the best results, 
Fit a small clip or clamp on the loop so 
that it ean be clamped to the lid in a 
position that will give best reception. 
C. B. Bovr1., 
Morden, England. 


SIMPLE PHOTOMETER 

In the article “Lamp Bulb Resistors” 
in the April, 1947, issue Mr. Parchman 
suggests that a colored filter or smoked 
glass be used when comparing the bril- 
liancy of 2 lamps. The paraffin-block 
photometer is easily constructed and is 
a more accurate method of making such 
a@ comparison. 

This device is merely 2 small blocks 
of paraffm, about % inch thick, 
separated by a sheet of tinfoil. The 
measurements should be taken in as 
little direet light as possible with the 





PARAFFIN | PARAFFIN 
TINFOIL N7VAC 


photometer half way between the lamps. 
The line resistor is adjusted until both 
blocks are equally illuminated. 

A. C. WILSON, 

Ottawa, Ont. 

(Such a photometer was described 

briefly by Mr. J. G. Reed in the article 
“An Electronic Photometer” in the July, 
1947, issue of Rap10-CraFrT.—Editor) 


BREAK-IN KEYING 

Simple break-in keying is easy if you 
add a pair of normally closed contacts 
to your key. The lower contact is* 
mounted on a thin metal bracket close 
to the rear of the key. The upper con- 
tact is mount:-d on a strip of bakelite or 
other insulating material drilled and 
tapped to pass the thumbscrew used for 


FIBRE INSULATION BAR 
LOCK NUTS 


adjusting the spacing between the nor- 
mal contacts. 

The extra contacts may be connected 
across the receiver send-receive switch 
or between the center tap of the power 
transformer and the B-minus lead. 

GEORGE I. ScoviLL, W8ECN, 

Mt. Clemens, Mich. 
(Contacts which short the set’s antenna 
in key-down position are also good.— 
Editor.) 
for 
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MONEY BACK GUARANTEE — We believe units offered for sale by mail order,should be sold 
only on a “Money-Back-If-Not-Satisfied” basis. We carefully check the design calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 





549° 


Model 60-T operates on 90-120 Volts 60 

Cycles A.C. How 

— cabinet. 
leads, 

NET PRICE instructions. 


EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN A BEAUTIFUL HAND-RUBBED OAK Cannuny. COMPLETA WITE PORT- 
ABLE COVER MAKING IT SUITABLE FOR EITHER BENCH OR OUTSIDE USE. ONLY $2.75 ADDITIONAL. 


The New Model 60-T TUBE and SET TESTER 


A COMPLETE TUBE TESTER 


Tests all tubes including the new post-war mini- 
ature loctals such _ the ay ——- Rye a 
50B5, 117Z3, ete. © Tests by the well-establi_he 

emission method for tube quality, directly read on © to 15/30/150/300/1, 300, 3000 Volts 
the scale of the meter * Tests shorts and leakages e4 
up to 3 Megohms in all tubes * Tests leakages 
and shorts of any one element against all elements 
in all tubes * Tests both plates in rectifiers * Tests to 
individual sections such as diodes, triodes, pen- 
todes, etc., in multi-purpose tubes, 


A COMPLETE MULTI-METER 


@ 6 D.C. Voltage Ranges: 
0 to 7.5/15/75/150/750/1,500 Volts 


@6 A.C. Voltage Rang 


D.C. Current Ranges: 
© to 1.5/15/150 Ma, “0 to 1.5 Amps, 


7 or Resistance Ranges 
2,000 Ohms {ist division Is 
ty 10th “nt an ohm.) 


@ 2 Medium Resistance Ranges: 
0 to 20,000/200,000 Ohms 
sed in sloping leatherette * px Resistance Range: 0 to 20 Meg- 

Comes complete with test 
tube charts and detailed operating oF Decibel Ranges: —10 to +38, +10 
+38, +30 to +58 BB. 


SPECIFY MODEL 60-C 





The New Model 650-A A. c. Operated 


SIGNAL GENERATOR 


© Operates on 110-120 Volts 
50 to 60 Cycles A.C. 


© R.F. Frequencies from 100 
Ke. to 35 Me. on Fundamentals 
in 5 bands by front panel switch 
manipuiation. One additional 
band provides Harmonics from 
30 to 105 Me. 


® Audio Modulating Frequency 
—4i00 ‘ycles Pure Sine Wave, 
Distortion less than 2%. 


© Attenuation: Features a new- 
ly designed 3-step ladder type 
of attenuator (T pad). The first 
step provides lowest output and 
can be multiplied by 10 and by 
100 by turning the multiplier 
switeh. 

© Hartley Excited Oscillator 
Electron coupled to a Buffer 
Amplifier. Frequency stability 
is assured by modulating the 


amplifier stage. 
39° NET 


Complete with coaxial cable, test leads and instructions. 
Heavy gauge grey crystalline cabinet with beautiful two tone 
etched front panel. Size 9'/2” x 10” x 6”. 


The New Model 670 SUPER METER 


A Combination Volt-Ohm- 
milliammeter plus Capacity 
Reactance, Inductance and 
Decibel Measurements 
D.C. VOLTS: 0 to 7.5/15/75/ 
150/750/1500/7500, 
A.C. VOLTS: 0 to 15/30/150/ 
300/1500/3000 Volts. 
OUTPUT VOLTS: 0 to 15/30 
/150/300/1500/3000. 
D.C, CURRENT: 0 to 1.5/15 
/150 Ma.; 0 to 1.5 Amps. 
RESISTANCE: 0 to 500/ 
100,000 ohms 0 to 10 Megohms. 
CAPACITY: .001 to .2 Mfd., 
-1 to 4 Mfd. (Quality test for 
electrolytics). 
REACTANCE: 700 to 27.000 
ee 13,000 Ohms to 3 Meg- j 
onm 
INDUCTANCE: 1.75 to 70 Henries; 35 to 8,000 Henries. 
DECIBELS: —10 to +18, +10 to +38, +30 
to +58. The Model 670 comés housed in a 40 
rugged, crackle-finished steel cabinet complete 


with test leads and operating instructions. NET 
Size 5%” x 7%” x 3”. 





The Premier B-A-N-D-S-P-R-E-A-D DIAL 
SIGNAL GENERATOR 


Exclusive Feature! 


The “PREMIER” Model 570 is 
the ONLY low-priced Signal 
Generatcr with a MICRO-MAS- 
TER BANDSPREAD DIAL, 
equivalent to a scale length of 
approximately 60”—a major 
feature for logging, sharp and 
critical tuning. 


a —_— ON ALL 


By " COPPER PLATED 
SHIELDING. 
EFFECTIVE LINE FILTER— 
pure 400 cycle modulation (less 
than 5% distortion). 
Range 75KC-50MC on fundamental, and 50-150MC on 38rd 
harmonic, useful for aligning FM and Television Receivers, 
Accuracy better than 1%. 
A.C.—115 volts, 50-60 cycles. 715 
Overall size—12”x12%2"x5%". Shpg. wt. 21 Ibs. 
Complete with coaxial cable and complete NET 
operating instructions. 





The New Model 450 TUBE TESTER 


Speedy operation — as- 
sured by the newly de- 
signed rotary selector 
switch which replaces the 
usual snap, toggle, or 
lever action switches. 


SPECIFICATIONS 


® Tests all tubes up to 117 
volts. © Tests shorts and 
leakages up to 3 Megohms 
in all tubes. * Tests both 
plates in rectifiers. * New 
type line voltage adjuster, 
* Tests individual sections 
such as diodes, triodes, 
pentodes, etc., in multi- 
purpose tubes. * Noise 
Test-detects microphonic 
tubes or noise due to faul- 
ty elements and loose in- 
ternal connections. * Uses a 4%” square rugged meter. 


* Works on 90 to 125 volts 60 cycles A.C. 


A relaxation type oscillator incorporated in 
this mode] will detect leakages even when the 
frequency is one per minute. 








( GENERAL ELECTRONIC DISTRIBUTING C0. NEW YORK 7, 


EXTRA SERVICE—May be used as an ex- 
DEPT. RC-12. 98 PARK PLACE, 


tremely sensitive condenser Leakage Checker. 
N. Y. 
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———LEONARD’S——— 


FALL PRICES 
BEST VALUE HAZELTON 


MULTI TESTER 
RANGES 


AS Vol? ..000: 0-1500 
i eee 0-1500 
DC Mills .....0-150 
Resistance 0-300,000 


311," 


ELECTRONIC MEASUREMENTS 
VOLOMETERS 
101A $4 7e = 


3” METER 
Model 101B 


OPEN FACE 
s 
OPEN FACE 20K: 


PORTABLE 

1O1AP 3” Meter 
; $21.50 net 

101BP ”“ Meter 
$24.95 net 


—LATEST— 
STAR MEASUREMENT 
TUBE TESTER 


Quick opera- 
tion—with Ro- 
tary Selector 
and lever 
switches tests 
all tubes up to 
117 volts. Also 
tests individual 
sections such as diodes, 
triodes, pentodes, etc. 




















$29 ier 





RECORD CHANGERS 
WEBSTER 56—Automatic Stop ..... $26.66 








I occa aoa date abd igh. a Gee 14.50 
SEEBURG—2 Post...............- 22.95 
RCA CRYSTAL MIKE 
with table stand ............. $4.95 
1” 20 OZ. 75 
. 0 
P.M. SPEAKER macner @ Net 





6L6 Push Pull or Push Pull Parallel 50 watt. 
Completely shiclded. 250 mill primary 5000 
ohms—sec, 2-4-8-15-500 ohms, $5 19 


H-57—Special Lim. Quan, 
PHONO MOTOR and PICKUP KIT 


SPECIAL 


$435 


Complete 








Crystal pick-up —Top quality constant 
speed motor. Motor Assembly only. .$3.95 


Send 25% deposit with order—balance Express Collect 
Orcers under $5.00 send check or money order plus 











69 CORTLANDT 
NEW YORK 7, N.Y. 


ST. 











The Kitcraft radio is slider-tuned, like many crystal sets. Good headphones should be used. 


A MODERN 1-TUBER 


By HARRY WINFIELD 


A NUMBER of crystal receivers 
were described in the July issue. 
For the beginner in radio who desires 
something better than a crystal, the 1- 
tube kit set illustrated in the photo is 


the logical next step. No regeneration is ~ 


used. Thus interference with neighbor- 
ing receivers is eliminated. A 1L4 or 
1T4 tube is employed, together with a 
1.5-volt A-battery (flashlight cell) and 
a B-battery of 22.5 to 90 volts. The 
higher the B-voltage used, the greater 
the amplification and the stronger the 
signal. 


00014 IL4 OR 1T4 








22.5 TO 90% 
Fig. 1—The circuit could hardly be simpler. 


The set is tuned by moving a slider 
across the tuning coil, the insulation 
being scraped from the wire along the 
path followed by the slider. 

The base is of transparent plastic. 
Spr:ng binding posts are provided for 
the acrial and ground connections, as 
w-ll as the headphone cord tips. A 3- 
pin pluz fits into a jack on the panel. 
Three colored wires lead from the jack 
plug: one for the B-plus, one for the 
A-plus, and the third wire for connec- 
tion to A- and B-minus. 

Fig. 1 is the schematic of the re- 
ceiver. 

A fixed condenser of suitable capacity 
is connected across the tuning coil. A 
second fixed condenser of 0.00014 uf is 
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in series with the control grid of the 
tube, and a grid leak of 3 megohms con- 
nects to ground. The screen grid of the 
tube is connected to B-plus; pins 4 and 
5 are not used. 

An aerial 100 to 150 feet long is suit- 
able for use with this set, plus a good 
ground connection. The headphones 
should be of good quality, at least 2,000 
ohms resistance. 

The plastic base measures 3% x3% 
inches and the height of the set with 
the tube in place is 2 inches. 


INSTRUMENT PICKUPS 

An efficient vibration-type pickup for 
wooden musical instruments can be 
made from a set of high-impedance 
headphones and a length of shielded 
microphone cable. Wire the phones in 
series and connect them to the cable. 
One phone is to be placcd on top of the 
instrument and the other on the back. 
Regular surplus Army-type headphones 
are ideal for the purpose. They have 
heavy spring-steel headbands which will 
hold the pickup firmly to the surface of 
an instrument such as a guitar. This 
type of pickup is easily removed. Select 
phones with rubber ear cushions as 
these prevent annoying rattle between 
the phones and the instrument. 

A. L. SKALICKY, 
Mangum, Okla. 








(Headphone units have been used as 
string pickups on a guitar. Diaphragms 
are removed and the magnets placed di- 
rectly under the strings. A screw ad- 
justment moves them toward or from 
the strings. See also article on page 
62.—Editor) 
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NOW AVAILABLE FOR IMMEDIATE SHIPMENT! 
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| 20,000 OHMS PER VOLT!! 


SET 
TESTER 




















J. 
A super-sensitive, complete all purpose testing 
; laboratory, this versatile analyzer will quickly 
and accurately test all tubes. The extremely high 
sensitivity of the V.O.M. section (20,000 ohms 
per volt on D.C. and 10,000 ohms per volt on 
o" A.C.) will enable you to: 
a 1. Measure A.V.C. Voltages at the grid return of tubes. 
” 2. Measure plate or grid Voltages in resistance coupled 
Lite amplifiers. 
od 3. Measure grid driving Voltages in amplifiers and 
oe q phase inverters. 
5 * Tests all tubes including 4, 5, 6, 7, 7L, Octals, Loctals, Television, 4, Measure minute leakage Voltages and currents in 
1, Magic Eye, Thyratrons, Single Ended, Floating Filament, Mercury R.C. amplifiers 
ith & Vapor Rectifiers, New Miniatures, etc. Also Pilot Lights. ‘ : . - . 
® Tests by the well-established emission method for tube quality, 5. Measure diode rectifier Voltages in second de- 
directly read on the scale of the meter. tectors. 
, . Toate peiege and shorts of any one element against all elements in 6, Measure squelch Voltage in noise reduction circuits. 
or tubes. . et . 
be © Tats both plates ta rectifiers, 7. Align es in F.M. sets. _ 
led * Tests individual sections such as diodes, triodes, pentodes, etc. in 8. Analyze automatic frequency control circuits. 
in multi-purpose tubes. 9. Align F.M. receivers by measuring the grid voltage 
ple. © New type line voltage adjuster. in the limiter stage. 
the *D.C. VOLTS: (At 20,000 Ohms Per Volt) 10. M ; 
= .C, : J . Measure the Voltage qt the grid of picture tubes 
a 0 to 7.5/15/75/150/750/1,500 Volts for proper television alignment. 
on * A.C. VOLTS: (At 10,000 Ohms Per Volt) 
Hill 0 to 15/30/150/300/1,500/3,000 Volts Model 777 operates on 
of * D.C. CURRENT 90-120 Volts 60 cycles A.C. 
his | 0 to 1.5/15/150 Ma. 0 to 1.5 Amperes Housed in beautiful hand- 
ect e RESISTANCE rubbed cabinet. Complete 
as 0 to 2,000/20,000/200,000 Ohms 0 to 50 Megohms with test leads, tubes charts 
pen * DECIBELS: (Based on zero decibels equals .006 Watts into a and detailed operating in- 
| 500-Ohm line.) structions. Size 13” x 12'2” 
, —10 to + 18 DB. + 10 to + 38 DB. + 30 to + 58 DB.) x 6", ool 
as 20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS 
‘ms 
di- 
ci ENERAL ELECTRONIC DISTRIBUTING CO. 
‘om 
age DEPT.RC-12 98 PARK PLACE, NEW YORK 7, N.Y. 
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RADIO-ELECTROMIC DEVICES 


OSCILLOSCOPE 


Browning Laboratories, Inc. 
Winchester, Mass. 

Model OL-I5A, an omni-purpose 5- 
inch oscilloscope has been designed 
for those requiring versatility of opera- 
tion, minimum weight, and bulk, and 
faithful presentation of high harmonic 
content waves. 

The response curve of the vertical 
amplifier is linear and without positive 


slope from 10 cycles to 4 megacycies. 
The transient *esponse is such that a 
!00-kc square wave which rises or falls 
in the order of 500 volts per micro- 
second is faithfully reproduced. The 
norizontal amplifier response extends 
linearly from 10 cycles to | megacycle 
to accommodate any type of externally 
generated sweep voltage which one 
may wish to employ. The sawtooth 
sweep range is from 5 cycles to 500 
kilocycles with synchronizing sensitivity 
permitting synching and viewing 10 mc 
r.f. sine waves. 

Triggered sweeps of 0.2, 0.5, 1, 5. 20, 
and 200 microseconds per inch may be 
inaugurated by the internal trigger 

wigenerator or by external pulses. Sweeps 

@nd internally generated trigger are 
phasable to ae other so the sweeps 
may be adjusted to occur previous to 
or following the output triggers by 
varying degrees. Connections to all 
cathode-ray tube control elements are 
brought out the front panel to permit 
direct connection. 

The total weight of the instrument 
including self-contained power supply 
is 95 pounds. The unit has a black 
wrinkle-finished cabinet and aluminum 
 anel finished in black leatherette 
namel with labels engraved directly 
tnic the aluminum. A cast aluminum 
bezel mounted over the cathode-ray 
tube screen assists ir preventinc glare 
énd rovides convenient means o* 
changing ruled masks color filters, and 
viewing aids.—RADIO-CRAFT 


SOLDERING AID 
Nelpi:. Mfa. Co. 
Long Island City. N. Y. 

The Solder-Matic is a new device 
that clamps on any standard soiderina 
on and feeds solder smoothly at the 
teuch of a fingertip. 

Solder in short lengths, in small coils, 
or fed from a spool as large as 25 


tom 1/16 to 3/16 inch in diameter, and 
leeds up to 
adjustment of the stainless steel nozzle 
Quides solder where needed, regardless 
of the size or shape of the particular 


From 1 can be handied. It takes solder 


3/16 inch per stroke. Screw 


soldering tip being used.—RADIO- 
CRAFT 


SENSITIVE RELAY 


Sigma Instruments, Inc. 
Boston, Mass. 

The Series 41 relay is designed for 
use with mercury thermostats and other 
small switches where contact current 
must be kept at about 4 ma or below 


“4 


when used on I15 volts a.c. One model 
operates with only 2 ma at 115 volts a.c. 
in the coil circuit. Relay contacts are 
suitable for operating solenoid valves, 


indicator lamps, and resistance heaters. 

Replacement ts made easy by plug-in 
mountings. The Type 41RO weighs 3 
ounces and is |'/ inches square and 2 
inches high above the base. This unit in 
combination with the new industrial 
octal socket permits screw connections 
to the relay.—RADIO-CRAFT 


INDUSTRIAL TUBE 
SOCKET 
American Phenolic Corp. 
Chicago, Ill. 

Direct mountino of metai industriat 
tubes, similar to the 172 thyratron, to 
noninsulatea surfaces is facilitated by a 
compact steatite mounting bracket, 
available with or without feed-through 
bushings which permit wiring back of 
supporting panel. 

Terminal screw sizes of 3/16 or '/% inch 


are available, Additional insulators 
may be used as tie points or feed- 
through insulators for the tube element 
connections. Surface electrical creep- 
age distances are held at about 2 
inches, enabling use at high voltages. 
Exterior of standoff is glazed and metal 
parts are olated.—RADIO-CRAFT 


NEON-GLOW VOLT- 
METER 
industrial Devices, Inc. 
Edgewater. N. J. 

The Mini-Volt is a simple meter of 

practica! accuracy calibrated for use 
on a.c. from 65 to 660 volts with an 
impedance of approximately '/2 meg- 
ohm. It is virtually burnout-proof and 
is operated by turning the knob until 
the glow extinguishes. The voltage is 
read directly off the scale. For d.c., 
which is indicated when only one elec- 
trode glows, the reading is multiplied 
by 1.15. 
The meter is equipped with 12- 
inch rest ‘eads and is housed in a 
bakelite case thar mav be carried in 
the pocket or tool box without danger 
of damage. It is useful in checking 
fuses, line voltages, and radio plate 
voltages. The neon indicator is guar- 
anteed for 10,000 hours of actual op- 
eration.—RADIO-CRAFT 


MIDGET SIG. GEN. 


Clippard Instrument Laboratory, 
Inc., Cincinnati, Ohio 

The Signalette is a pocket-size signal 
generator producing r4., I.f., and a.f. 
signals simultaneously from approxi- 
mately 2,500 cycles through 20 mc. The 
instrament works on 115 volts a.c. or 
d.c. When a.c. is used, modulation is 


supplied at the line frequency. Modula- 
tion is not present when used on d.c. 
lines. It performs all the necessary 
functions of conventional signal genera- 
tors. 

The unit is approximately 9% inches 
long and |'/ inches in diameter. It has 
an adjustable attenuator and is iso- 


lated from the power source so it can 


be used safely with a.c.-d.c. receivers. | 


—RADIO-CRAFT 


CHASSIS RACK 
JFD Mfg. Co., Inc. 
Brooklyn, N. Y. 

The “Repairack’’ is an all-purpose, 
cast aluminum radio chassis and phono- 
graph turntable holder, useful to serv- 
‘cemen for assembling and repairin 
radios or phonographs. With this stan 


it is possible to rotate the chassis 
through 360 degrees in a horizontal 
plane, making it unnecessary to remove 
the set until the job is completed. The 
unit is sturdily made to hold the heavi- 
est chassis and phono turntables.— 
RADIO CRAFT 


REPLACEMENT 


SPEAKERS 
Utah Radio Products 
Huntington, Ind. 
Known as Models SE5S6, SE&S6, and 


SE7S6, three new auto radio replace- 
ment electrodynamic speakers are 


available in sizes of 5, 6, and 7 inches. 
Each model uses a 3-ohm voice coil and 
@ 4-ohm field coil. Speaker mountings 
are square type. These new speakers 
supplement a wide line of Utah speak- 
ers now being produced in all required 
sizes and types.—RADIO-CRAFT 


R. F. POWER TRANS- 
FORMER 


Electronic Engineering Service 
Ridgewood, N. J. 
A line of c.f. power supply ftrans- 
formers designed for dse in television 


receivers, cathode-ray oscilloscopes, 
and other equipment requiring an en- 
tirely safe low-current, high-voltage 
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source of power has been announced 
Sizes available are: |, 2.5, 4, 5, and 10 
kv. All are conservatively rated at 250 
microamperes, and each includes pri- 
mary, secondary, feedback, and recti- 
fier filament windings. All coils are 
Q-Max treated. A complete circuit 
diagram is included with each coil.— 
RADIO-CRAFT 


PHOTOELECTRIC RELAY 


General Electric Co. 
Schenectady, N. Y. 


A new photoelectric relay and light 
source cet on the modulated 
light principle has been announced. 

hen operated at distances up to |,000 
feet, this equipment has sufficient sensi- 
tivity to prevent false operation due to 
rain, fog, or snowfall. Applications in- 
clude traffic control, counting and 
limiting, and protection of restricted 
locations. 

The light source contains a lamp, 
transformer, and motor-driven slotted 
disc which interrupts, or modulates, 
the light beam at about 900 cycles per 
second. The photo-electric relay has a 
tuned circuit which allows the relay 
to be responsive only to a light beam 
modulated at this frequency. It is not 


sensitive to changes in natural or arti- 
ficial illumination. The light source has 
an infra-red filter which removes most 
of the visible light from the beam. 
The units are mounted in outdoor en- 
closures which are thoroughly weather 
proof and are equipped with a uni- 
versal mounting.—RADIO-CRAFT 


FM RECEIVER KIT 
Radio Kits, inc. 
New York, N. Y. 

The Mode! FM-7 is a completely self- 
contained, 6-tube, table model FM re- 
ceiver with a 86- to 1lid-mc tuning 
range. Provision is made for using the 
set as a tuner sith ae kiah-quality audio 
amplifier or for feeding its output into 
an extra speaker. 

The kit comes complete with a bake- 
lite cabinet, factory-tuned r.f. section 

i.f. stages, | limiter, discriminator, 
a.f. amplifier, and 6 miniature tubes.— 
RADIO-CRAFT, 

CO-AXIAL RELAY 

Advance Electric & Relay Co, 


Los Angeles, Calif. 


The Series 7200 a.c. and 8200 d.c. re 
lays are designed for s.p.d.t. switching 
50-ohm co-axial lines. The /4-inch cone 


tacts are reached through an inspection 
port at the top. External 3/16-inch sil 
ver contacts are provided for simul- 
taneous control of associated circuits. 

The standing wave ratio is 1.02 when 
RG-8U co-axial is used. Amphenol con- 
nectors are provided for this cable— 
RADIO-CRAFT 


for DECEMBER, 1947 














NEVER!..NO,NEVER/ 





BELLTONE GIVES YOU PLENTY OF 
SIMPLIFIED DIAGRAMS AND INSTRUCTIONS! 


You get the Case, Knobs, Antenna, Tubes eee HERE'S WHY THE SET IS SO 


EVERYTHING! eh EXTRAORDINARY AT THE PRICE! 


It has a 34%2”ALNICO W PM speaker. Uses 


(EXCEPT WIRE, SOLDER, BATTERIES) standard, easy-to-get, long-lasting batteries 
1 Set of Batteries at only $2.55 —easy to change. It plays with the lid open 
or closed. Has 4 tubes. Weighs 342” Ibs. 
We urge you to bear in mind that this (approx.) when complete and operating. 
. ° . a il! 
is NOT, definitely NOT, an ordinary eas 


portable, but a tiny, wonderful, beau- 
eal att ooellile wine tale BELLTONE RADIO & TELEVISION CORP. voter.» 
easily build yourself —quickly. Wait 583 Ave. of Americas New York 11, N. Y. 


Sirs: Send me —___ portable kits for which | am 
enclosing [_} MONEY ORDER [1] CHECK for $ 

ered in simulated leather, with ad- + C) Battery Kit @ $2.55 

USE THIS ORDER COUPON » 
NOW! START BUILDING § 
YOUR SET RIGHT AWAY! ® 


& ADDRESS __ — 


WON SSR am . ao 
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till you see the attractive case, cov- 


justable shoulder strap. You'll want 
SEND 10... 


several. Use them as gifts. 


be wm Se OSS SSS SSS SS SSTSSASES 
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COYNE'S NS\/,/u 


You men who want to go places in Radio, and who know how much a 
solid working knowledge of the field helps to get the big money—this is 
IT! Nearly 1,000 pages of down-to-earth Radio, from simplest principles 
to newest television! It’s all there easy to understand—how and why it 
works how to construct, install, service. PA, short- 

wave, auto-radio, aviation, won To FM— 

you name it, COYNE’S got it, in “Applied Practical 

jo 


PRACTICAL! CLEAR! COMPLETE! 


3 big volumes—600 illustrations and diagrams, with step-by-step 
photographs which “break down” the equipment for you to 
show what makes it “tick.’’ Up-to-the-minute, complete, easy to 

follow . . . written as only COYNE books are written! 


GET THIS 
BOOK 


for LOOKING 


eee 


You must SEE these books to know how easy it is to prepare for the big jobs in radio. 


‘ond This Coupon 


Brand New! 
Explains circuits 
of latest sets, 


EDUCATIONAL 


Here's our special offer:—we'll send the complete 3-volume set for your 7 Day FREE 

Examination. And with it, we'll include our valuable, new guide for all radiomen, “150 New Radio 
Diagrams Explained,” absolutely FREE! If you keep the 3-volume Sct all you have to pay is 
$3.00 within 7 days after the books arrive and $3.00 per month until $10.75 is paid—or you can 
pay $9.75 cash price. If you don't want the set, return it and you OWE NOTHING. But either 
way you keep the “150 Radio Diagrams Book” as a gift. That book is ABSOLUTELY FREE. 


SEND NO MONEY 


REMEMBER—COUPON IS NOT AN ORDER, just a 
request to see set free and get the FREE BOO 
offer is limited, so act at once! 


. But 


BOOK PUBLISHING DIVISION 





An Aid to Meter Rea 


By P. Hemardinquer 


OST of the test instruments used 

by servicemen and amateurs are 
designed for several uses. A single in- 
strument may measure voltage, cur- 
rent, resistance, capacity and the 
decibel output of amplifiers. Several 
ranges may be provided for some or 
all of these uses. 

To connect the circuits properly for 
each of these varied uses it is nec- 
essary to use one or more gang switches, 
sometimes accompanied by toggle 
switches or pushbuttons. In much Eu- 
ropean apparatus, changes from one use 
or one range to another are often made 
by means of tip-jacks into which the 
test leads are inserted. This complexity 
of controls slows down the operation of 
checking a receiver, besides risking 
damage to the meter through wrong 
settings. 

The simple device shown here speeds 








Fig. |—All but desired figures are masked. 
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up service work.and makes errors due 
to wrong instrument settings almost 
impossible. 

The method is simplicity itself. For 
the ordinary type of gang switch, a disc 
of bakelite or other plastic is made, 
on which are inked in or engraved the 
indications usually inscribed on the 
panel. This disc must fit tightly on the 
shaft, and may be further secured to it 
by coil cement. If two multiple switches 
are used—as in many instruments—the 
disc diameter should be such that the 
two discs just clear, as shown in Fig. 1. 

Next a cover large enough to fit over 
both discs is made of thin opaque plastic 
or electrical fibre. A window or windows 
are cut in the cover, as well as holes for 
the switch shafts. Narrow strips of 
plastic material, thick enough to keep 
the cover clear of the discs, are ce- 
mented around the edges. Now when the 
knobs are put on, we have an instrument 
with all indications but the correct ones 
hidden from sight. 

Now the operator’s whole attention is 
fixed on the correct indications, and 
mistakes are unlikely. 

The same method can be 
equipment furnished with pins and 
jacks, especially in apparatus con- 
structed with the system in mind. The 
jacks can be lined up as in Fig. 2 and 


used in 
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ding 


a protective cover placed over them. The 
cover has two openings directly over the 
jacks to be used, and may be held in 
place by another pair of pins which can 
be inserted in adjacent jacks. 


SPEAKER CLEANING KINK 


My solution to the bothersome prob- 
lem of removing metal particles from 
between the voice coil and pole of a dy- 
namic speaker is simple and effective. 
Insert a long screw driver into a coil of 
insulated wire. I use a 6-volt speaker 
field, and energize it with direct cur- 
rent. This makes a powerful electro- 
magnet that can reach into close places. 
Run the end of the magnetized screw 
driver around the opening between the 
voice coil and the pole, while gently 
moving the cone forward and back- 
ward. This removes magnetic metal 
filings. An air blast will remove non- 
magnetic material. 

E. S. COLEMAN, 
Dallas, Texas 
DECEMBER, 
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RADIO MAINTENANCE 


Subscribers 
AVERAGE 


*7800 


Successful Radio Service Technicians read 
RADIO MAINTENANCE regularly. It is the 
magazine of ideas and information for prof- 
itable service shops. It helps maintain secure, 
high quality operation. Where you find RADIO 
— you'll find successful serv- 
icing 


income 
per year 


Each month RADIO MAINTENANCE brings you the 
latest developments in television, radio and electronics 
by top experts in the field. Each article, each department 
is carefully edited and presented to help you in your 
daily work. All these articles are invaluable as reference 
material; and all the articles together will form a com- 
plete reference library on everything in the Radio Servic- 
ing business. In the coming year, RADIO MAINTE- 
NANCE will bring you a complete series on each of the 
foHowing: AM—FM—Television—Signal Tracing and All 
Test Equipment—Low Cost Business Promotion Methods 
—Sales Techniques for Servicemen—How to Make Huge 
Profits in the Sound Installation Business. Each article 
in a series will be a compact unit in itself—combined 
with the others of its series, they form a complete educa- 
tion—a complete service library—to bring you prestige, 
profit and security in your own Radio Servicing estab- 
lishment. 





AM SERIES 


There are still 70,000,000 AM sets to service 


Our principal source of income is servicing AM. The 
more sets we can get to service, the faster we can service 
each set, the more money we can make each week. RADIO 
MAINTENANCE rapid, trouble-free servicing techniques 
will enable you to triple your income. You will have more 
time to promote and build your business—for greater profit 
and security—present and future. Currently scheduled are 
36 articles including suggestions for service shop design 
portable racks for rapid movement of receivers without 
damage—ten-minute trouble location through simplified, 
modern signal tracing, circuit analysis and many other fea- 
tures. These RADIO MAINTENANCE articles will present 
a complete educational library on high profit AM radio 
service techniques. 











SOUND EQUIPMENT SERIES 


Are you prepared to get your share of the huge profits 
in Sound? Sound installation brings thousands of dollars 
every year to the service technicians with the knowledge 
of how to handle sound. In every community, more and 
better PA systems are increasing in number, and you can get 
contracts immediately to equip auditoriums, dance-halls, 
restaurants, factories, and many other establishments. RADIO 
MAINTENANCE in the new, forthcoming series on sound 
will tell you how to sell PA, plan the installation, and pick 
the right equipment for the job. It will cover actual installa- 
tion of all types of PA components, how to instruct the 
owners in operation and finally how to derive additional 
income from PA maintenance. 





Every issue of RADIO MAINTENANCE contains information you want . 
Every day is RADIO MAINTENANCE day in your shop .. . 
Send in the coupon today — your first issue will be mailed to you immediately! 
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RADIO MAINTENANCE MAGAZINE 
460 Bloomfield Ave. 
Montclair 5, N. J. 


Please send me RADIO 
MAINTENANCE FOR 


CI | year at $3.00 
[] 2 years at $5.00 


(0 check enclosed [] bill me later 


Name 
Address 
City-State 


*Occupation 


Employed by 


BOLAND & BOYCE INC., PUBLISHERS 


Title (Service Mgar., 


*Business or professional classifications 
writing one of the 
INDEPENDENT SERVICEMAN 
DISTRIBUTOR — 
State your trade or occupation if not listed, 


following classifications in space indicated. 


etc.) 


required to serve ou better subscriber will profit by 


- DEALER SERVICEMAN SERVICE MANAGER DEALER - 


errr TTT TTT ITEIEeETeeerererrerertererereererer 
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Meets EVERY Testing Requirement BETTER 


nr S| 


NEW mmodet 3413 inte iesier 


aS 8 





/ 
THIS INGENIOUS 


LEVER SWITCHING : With the new Model 3413 you can make your settings in- 
“Dictures your cirewntt stantly—just snap the switch up or down.You actually “pic- 
ture” the circuit. Usually not more than five of the —— 
7 ss switches need be set, yet you have individual control of eac 
FAST SIMPLE FLEXIBLE tube element. Many ha convenient features make Model 
Provides individual 3413 the buy of its field—such as the handy, built-in SPEED- 
control of each ROLL tube chart, the larger easy-reading meter, the hand- 
tube element some new case with streamlined design. For 
either counter or portable use you will find Model 
3413 a quality-packed tester that you'll be proud 
to own. Write today. Address Dept. L-127. 


lo last Tr iplet 


ELECTRICAL INSTRUMENT CO. s.vrrron, onto 
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Don’t Miss PHOTOFACT Sets Nos. 23-28 
with exdusive ‘Standard Notation’ Schematics 
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COMPARE Before You Buy Your Service Data 


The speed with whi 
repairs usually depe 
technical information service. 
owe it to yourself to 
guess. Don’t take anyon 
own judge and jury. 
Ask yourself: 
service I use pro 


ch you can complete radio 
nds on the quality of your 
That's why you 
choose the best. But don’t 
e’s word for it. Be your 


“Does the technical information 
vide these features: 


1. Is it complete—does it give me all the data 
I need to do the job? 
or is it padded 


i mation concise, 
2. Is the infor tabs 


with useless sales talk that ma 
data harder to find? 
j forall makes 
he data uniform—the same for s 
. ya ‘models—oF do I have to dope out 
a different layout for each model! 


4. Does the d 
ent - 
eet should order from my parts dis 


tributor’s stock? 


Don’t guess about th 
pare PHOT 
ice—point by point, 
models. See w 
from complete 
clusive Standa 
pletely detaile 
views. Then see 
itical. 
i. thon you will know that only 
Folders will meet your actua 


rd Notation schematics; 


ata service give me accurate re- 
listings—or do I have to guess 


ese important points. Com- 


OFACT Folders with any other serv- 


set by set. Check specific 
hat PHOTOFACTS offer you— 


disassembly instructions tO €X- 
from com- 


xploded 


d drawings to exclusive € 
what you find in others. 


Analyze carefully. Judge for your- 


PHOTOFACT 
1 needs. 
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Howard W. Sams 1947 Automatic Record Changer Manual 
Nothing like it! COVERS MORE THAN 40 DIFFERENT POST- 


WAR MODELS. Absolutely accurate, complete, authoritative—based 
-on actual study of the equipment. Shows exclusive “‘exploded” views, 
photos from all angles. Gives full change cycle data, information on 
adjustments, service hints and kinks, complete parts lists. Shows you 
how to overcome any kind of changer trouble. PLUS—for the first 
time—complete, accurate data on leading WIRE, RIBBON, TAPE, 
and PAPER DISC RECORDERS! 400 pages; hard $4 95 
e 


cover; opens flat. Don’t be without this manual. ONLY 
Howard W. Sams Dial Cord Stringing Guide 

There’s only one right way to string a dial cord. And there’s only one 
book that shows you how. It’s the Howard W. Sams DIAL CORD 
STRINGING GUIDE. Here, for the first time, in one handy pocket- 
sized book, are all available dial cord diagrams and data covering 
1938 through 1946 receivers. Licks the knottiest dial cord problem 
in a matter of minutes. This low-cost book is a “‘must”’ for servicing. 


You'll want one for your tool kit and one for your shop 
bench. Order today. ONLY 75¢ 


FREE! New PHOTOFACT Cumulative Index 
New Cumulative Index to first 25 Sets of PHOTOFACT 
Folders now available! Your guide to more than 2200 
receiver models and chassis (1946 and 1947 models). 
Ask your parts jobber for FREE copy, or write us direct. 


HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 6, INDIANA 


New York 4.N Y Bs sd aah 


i ee ea ee 
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Service that pay tseif over and over again 
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PHOTOFACT Sets now feature the exclusive 
new uniform “Standard Notation” schematics— 
the greatest service data development in 20 years! 
Every diagram is drawn to the same basic set of 
clear, uniform, easy-to-understand standards. 
Here’s what the new “Standard Notation” Sche- 
matics mean to you: Makes circuit analysis 
simpler, quicker, fool-proof, more accurate! No 
more time wasted puzzling over odd-looking dia- 
grams! No more trouble with varying symbols 
and confusing styles! Just ONE CLEAR 
STANDARDIZED STYLE FOR ALL CIR- 
CUITS—SAVES YOU TIME—HELPS YOU 
EARN MORE. Subscribe to PHOTOFACT at 
your parts jobber now. At only $1.50 per Set, it’s 
the easy pay-as-you-earn way to build the 
world’s finest service data library. 


BOOST YOUR EARNING POWER! 





Mail This Order Form to Your Parts Jobber Today 
or send directly to HOWARD W. SAMS & CO., 
INC., 2924 E. Washington St., Indianapolis 6, Ind. 


My (check) (money order) for $......enclosed. 

0) Send PHOTOFACT Sets No. 23. No. 24. 
0 No. 25. No. 26. () No. 27. () No. 28 (at 

$1.50 per Set). 

0 Send ...SAMS’ 1947 AUTOMATIC RECORD 
CHANGER MANUAL/(S) at $4.95 each. 

0 Send . . . SAMS’ DIAL CORD STRINGING 

GUIDE(S) at $0.75 per copy. 

(0 Send PHOTOFACT Volume 1 (including Sets 
Nos. 1 through 10) in Deluxe Binder, $18.39 

0) Send PHOTOFACT Volume 2 (including Sets 
Nos. 11 through 20) in Deluxe Binder, $18.39. 

(0 Send FREE PHOTOFACT Cumulative Index. 
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THE TURNER MODEL U9S DYNAMIC 





FOR A VARIETY OF JOBS 


50 ohms, 200 ohms, 500 ohms, or high 
impedance at the TWIST OF A SWITCH 


The Turner Model U9S is a professional 
dynamic adapted for all-around use with 
most any communications or sound system 
equipment. Built-in tapped multi-imped- 
ance transformer permits quick matching 
to 50 ohm, 200 ohm, 500 ohm, or high 
impedance inputs. The Model U9S. is built 
to withstand heat, cold and humidity, and 
reasonably rough handling. Dependable and 
accurate at all impedances, its smooth, wide- 
range response make it highly desirable 
for both voice and music pickups. See and 
try the Turner Model U9S at your dealer, 








SPECIFICATIONS 


EFFECTIVE OUTPUT LEVEL: 52 db below 1 MAGNETIC CIRCUIT: Heavy magnets, 
volt/dyne/sq. cm. at high impedance. rugged construction. 


FREQUENCY RESPONSE: +5 db from 40 to CASE: Die-cast alloy. 
9000 c. p.s. FINISH: Baked gun-metal. 


OUTPUT IMPEDANCE: 50, 200,500 ohms, high. © MOUNTING: 5”—27 standard coupler. 


DIRECTIONAL CHARACTERISTICS: Semi- or CABLE: 20 ft. removable balanced line 
non-directional when tilted back 90°. cable set. 


, ‘ DIMENSIONS: 3%” long x 5%” high 
DIAPHRAGM: Large, specially designed of r 
aluminum. Special voice coil assembly to (with saddle) x 3° wide. 
give high output. WEIGHT: 26 ounces. 


Frrican 


FREQUENCY 
RESPONSE 
(HIGH IMPEDANCE) 


Microphone by TURNER 


THE TURNER COMPANY 


902 17th STREET N. E. CEDAR RAPIDS, IOWA 








TRANSATLANTIC NEWS 
(Continued from page 39) 

















RADIO-CRAFT 


tures. It is the work of John Sargrove, 
inventor of the ECME system of mass- 
producing radio.sets by electronically 
controlled machinery. Sargrove holds 
that the production of tubes also needs 
simplification and proposes a single type 
for use throughout the receiver. His 
new tube is certainly original. Imagine 
a beam tetrode with beam-forming 
plates of E section. Slice the electrodes 
(except the cathode and the beam-form- 
ing plates) in two by a vertical section, 
and you have, as shown in the accom- 
panying figure, 2 beam tetrodes in 1 
bulb. The halves of the tube are screened 
from one another by the cathode and by 
the middle arms of the E’s, which come 
very close to it. Further screening be- 
tween the leads to the 2 sets of elec- 
trodes is provided in the glass “foot” 
into which the electrodes are sealed. The 
2 halves of the tube having identical 
characteristics, may be used if desired 
in parallel or in push-pull; or each half 
of the tube may be used in a separate 
way for a special purpose. Either half 
(or both) can be made into a triode. No 
less than 3 kinds of triode are possible: 
(1) the anode is connected to the outer 
grid; (2) the two grids are connected 
together; (3) the outer grid is used as 
control grid, the inner being connected 
to a slightly positive cathode. It is 
claimed that the tube can be used ef- 
fectively as mixer-oscillator, i.f. ampli- 
fier, detector-amplifier, a.f. amplifier 
output, plain a.f. voltage amplifier, or 
power amplifier. 


So far I have not had the opportunity 
of trying out these tubes; but the char- 
acteristics of the tube arranged for use 
in a variety of ways certainly seem to 
show considerable promise. It has one 
snag: the input-to-output capacitance is 
high. For this reason it is not likely to 
be useful in a really high-gain r.f. or 
i.f. stage with tuned input and output 
circuits. It may, though, answer well 
in the simpler broadcast receivers. It 
appears imdeed possible that this, plus 
printed circuits, may be the answer to 
the problem of mass-producing low- 
priced domestic radio sets. 


If the tube proves successful, it could 
be manufactured very cheaply, for long 
runs on a single type mean low produc- 
tion costs. Further, its highly original 
design means that the electrodes of the 
twin tubes in one bulb contain no more 
metal than would be required to con- 
struct a single tube of conventional pat- 
tern. 


It will be curious if the radio receivers 
of the future contain but one type of 
tube throughout, for if this happens we 
shall have returned to the state of af- 
fairs prevailing in the early days. Then, 
as old hands will remember, we used 
the same kind of tube in every socket of 
the set, from input to output. We 
couldn’t do anything else, for the high- 
impedance audion triode was the only 
tube available and it had to serve all 
purposes, 
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_—~ WOLD MIM 


for Radio Service Dealers 


@ Sell while you service! Enjoy bigger 
business and bigger profits with the 
amazing, new FM PILOTUNER that adds 
FM to any radio at all — yet retails for 
only $29.95. 


@ Every service call is now a potential 
PILOTUNER sale for you! Demonstrate 
it — leave it in the home on trial. And 
watch the volume and profits roll in with 
the miracle unit that has set a new standard 
of superior FM performance! 


@ Yes...here is your golden opportunity, Mr. 
Radio Service Dealer! Join the growing 









= = number of alert service dealers who are 
5%“deep placing reorders weekly for the 


PILOTUNER! Stock the FM PILOTUNER 
now — and start reaping extra dividends. 


Write today for full details on the FM PILOTUNERI 


Pp’ LOT RADIO CORPORATION, 37-06 36th ST., LONG ISLAND CITY, N. Y. 


Makers of PILOTONE VINYLITE RECORDS @ PIONEERS IN SHORT WAVE e@ FM e_ TELEVISION 
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=~ RADIO WAREHOUSE iwc. 


73 East Mill St., Akron, Ohio 


Petter get on our 


VENGRANCH ALY 


If you havent sent us 


your name and address, 
do it now and be 
sure of’ getting 
our monthly 


BARGAIN 
BULLETIN 


and all special 
Deals we offer 





RADIO WAREHOUSE wwe. 
73 E. Mill St., Dept. 106, Akron, ©. | 


| Sure, put me on your List. | 
| L want to save time and money, 


I (J! have a Service Shop. 


| NAME 


(-} tam an Amateur or Experimenter. 








| ADDRESS. 
1 on 


STATE 
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New Radio-Electronic Patents 


By |. QUEEN 


MICROWAVE HARMONIC 
GENERATOR 
John W. Tiley, Philadelphia, Pa. 
(assigned to Philco Corp.) 
Patent No. 2,422,146 
Cavity resonator tubes like the Klystron are 
generally used as oscillators or amplifiers. Such 
tubes can be used also as harmonic generators 
in properly adjusted circuits as disclosed here. 
The fundamental frequency input appears be- 
tween grid and cathode (or external metal band 

















MODULATOR 


around the tube). The cavity is tuned to the de- 
sired harmonic. As an example, these frequen- 
cies may be 200 mc and 3000 me, respectively. 
The harmonic is brought to maximum strength 
by adjusting the potential of the repeller. Too 
much feedback should be avoided, however, to 
prevent self-oscillation. 

The input voltage may be either unmodu- 
lated or frequency modulated (as shown). 


DIRECTION FINDER 
Wendell L. Carlson, Haddonfield, N. J. 
(assigned to Radio Corp. of America) 
Patent’No. 2,419,987 
In most types of direction finders a loop 
must be rotated until it points toward a trans- 
mitter for maximum signal response or away 
for minimum signal. In this improved direction 
finder, the loop does not have to be turned. In- 
stead a visual indicator shows continuously 
whether the transmitter is located to the right 
or left of the receiver. This is especially con- 
venient when either or both the transmitter or 

receiver are mobile. 

The signal picked up by a loop is resonated 
by a series-tuned circuit and is amplified. The 
voltage from a vertical antenna is resonated 
by a parallel-tuned circuit. The signals are 
combined and applied to a suitable receiver. 
It is known that the sensitivity pattern of a 
loop is a figure eight. Reception is equally good 
from 2 opposite directions, but these signals are 
received out of phase. The vertical antenna has 
a circular pattern. 

The indicating meter has 2 coils, Mi which 
is fixed and M2 which is pivoted. M1 is actuated 
by a low-frequency oscillator. The a.c. compo- 
nent of the receiver output is connected across 
M2. 


‘ 





LU VERTICAL ANTENNA 


Circuit theory 
pearing across C 
with the voltage across 
circuits are resonated. 


shows that the weltage ap- 
is 90 degrees out of phase 
P, when both tuned 
If the series circuit is 
mistuned, the angle becomes greater or less 
than 90 degrees, according to which side of 
resonance it is tuned. Actually this cirenit 
wobbulated by a low-frequency oscillator which 
varies the inductance value of B 1,000 times a 
second. 

Vector diagrams can be used to show how 
the circuit operates. If a transmitter ts located 
at D in Fig. 2-a, the loop picks up no signal. 
Since the vertical antenna pickup is constant. 
there is no a.c. component across M2. The a.c. 
voltage across Ml produces an a.c. torque whose 
average is zero. Therefore the needle remains 
at midscale. Now if a signal originates at E, 
the loop intercepts it. The voltage across C 
varies periodically between L1 and L2 in Fig. 
2-b. The vector A is the vertical antenna pick- 
up. The vector sum of the signals varies peri- 
odically between R1 and R2. This a.c. component 
excites the meter coil M2. The voltage R1 existe 
at the same instant as the torque to the left 
from coil Ml. R2 is synchronized with a torque 
to the right. Since R2 is larger, the needle de- 
flects to the right in this case. If the trans- 
mitter is located within the other lobe of th: 
loop pattern, as at point F, the loop voltage 
is reversed. The vector diagram of Fig. 8c now 
applies. Rl is now larger than R2, and since 
R1 still corresponds to a torque to the left, the 
needle moves to the left. 


DISTANCE INDICATOR 


Patent No. 2,422,382 
Henry T. Winchel, N. Hollywood, Calif. 
(assigned to Bendix Aviation Corporation ) 





PULSE TYPE 
acces VARIABLE 
DC METER FREQ. GEN. 
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A patent has been issued for a _ super- 
regenerator used for measuring distances to a 
target. Such a circuit be- 
comes a transmitter as SENSITIVITY PATTERN 
well as a receiver when it 
is closely coupled to an F 
antenna system. 

A pulsed variable-fre- Y 
quency oscillator periodi- Y 
cally quenches or damps Z 
the oscillations of the 
superregenerator. The 
pulsed r.f. power is radi- E 
(Continued on page 70) 
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Fig. |—(Direction finder) 
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ot , for a Better Job 7 
ENON he Hel of kala! 


Greater Knowledge means Greater Opportunities! 


Yes, Mr. Radioman, there are innumerably more and better jobs in the Field of Radio 
as a result of war-developed techniques—Mobile Communications Systems for Automo- 
biles, Busses, Trains, many Industrial Applications, Micro-Wave Relay Systems, FM Broad- 
casting, Television—these are just a few of the many new opportunities open to you who 
are alert—and are qualified! 


Let Cleveland Institute Take Over Your Personal Up-Grading 


’ 
Don t Delay — Problem! Qualified, competent instructors, ample personalized instructional aids, or- 
fs derly, progressively arranged study assignments in recognized, approved technical texts 
Write Today! —these are only a few of the many superior advantages of CIRE’S plan of person- 
alized spare-time home study training for professional self-improvement. 


CLEVELAND INSTITUTE COURSES OFFER COMPLETE ENROLL FOR INDIVIDUAL SECTIONS OF 
TECHNICAL TRAINING RANGING FROM LOW-LEVEL COURSES, IF YOU PREFER. 
TO COLLEGE-LEVEL. 


A. Master Course in Radio Communication. 

Covers complete preparation for broadcast station employment including 
preparation for FCC License Examinations. 1. Mathematics of Radio. 

B. Advanced Course in Radio Communication Engineering. 

A college-level Radio Engineering Course. - Fundamentals of DC and AC Theory. 
C. Rpecialized Television Engineering. 
Including post-war Television Techniques. 


All Courses Include . Communication Networks. 


The Remarkable Workbooks of Instructional Aids, prepared by the in- adi in » 
structing staff of Cleveland Institude. - Advanced Radio Telephony for the Broadcast Operator. 


Choose the course best suited to your needs—Start with the section you are . Audio and Radio Components and Systems (Design of Receiver 
qualified to enter—Use the economical CIRE “Pay-As-You-Go-Plan.” and Transmitter Equipment). 


CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 


Contractors to the C di 
Corporation 


RC-12 Terminal Tower 
CLEVELAND 13, OHIO 


Approved fer Training under “G-I Bill 
of Rights” 


fot FCC cin peas LICENSE 


IT’S EASY IF YOU FOLLOW OUR PLAN! 


Thousands of new jobs are opening up—FM, TELEVISION, MOBILE COMMUNICA- 
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators. 


TIME IS IMPORTANT TO YOU! 


You can get your License quickly with Assures a MINIMUM of time in getting your ticket 
NILSON’S MASTER COURSE in RADIO : 
’ COMMUNICATION and _ exclusive CIRE FREE BOOKLET tells you the Government Require- 
Don't Delay— Workbooks of Instructional Aids. Saves you ments for all classes of commercial licenses—Sent 
many hours of random, undirected study. immediately upon receipt of coupon. 


Write Today! Approved for Veteran MAIL THIS COUPON 


Trai 
“G1 Bill of Rights’ 


CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 


Contractors to the Canadian Broadcasting 
Corporation 


RC-12 Terminal Tower 
CLEVELAND 13, OHIO 
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If you need only highly specialized training, you can study one 
or more of the following sections instead of a complete course. 


. Essentials of Radio Communication. 


Se eeae ee eae ee eaeeeeee= (MAIL THIS COUPON) @@® @ @ ee ee ee eee eee eee ee 
Cleveland institute of Radio Electronics. RC-12. Terminal Tower, Cleveland 13, Ohio. 


Gentlemen: Please send information about your home courses in Radio Electronics 


1 desire training in DA OB 
I have had experience in broadcasting () servicing [ 
operating O mfg. 2 CAA Army-Navy 


amateur (1) I am a 





High School Grad, (1) College 1) Degree........ 
ZONE STATE : sone {}) Cheek here for Veteran Enrollment Information 
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CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RC-12. Terminal Tower, Cleveland 13, Ohio : 
Gentlemen: Please send information about your Home Stu.!y Course for preparation for FOC Commercial 
License Examinations. (Does not cover Amateur License Exam-nations.) 


© If a Veteran check here 
same eae ee eee wee ee ee ee eee ee ee eee ee eee ee ee eS Se Se ee 











SCRATCH FILTER 
This tuned scratch filter cuts record 
hiss considerably and reduces high- 
frequency distortion by lowering the 
cut-off limit. It reduces the volume level 


*° 


gem GRID 
el 


10 MH 





PICKUP 


GND 





slightly but this can be remedied by 
boosting the volume. Adjust for differ- 
ent scratch levels with the 500,000-ohm 


control, PAUL WEISENBACH, II, 
Cleveland, Ohio 


USEFUL AMPLIFIER 

This amplifier is simple to construct 
and supplies ample output for use as a 
small PA system, instrument, or phono 
amplifier. It can be used as a high- 
power intercommunicator with the ad- 
dition of suitable switches. 

A 6SC7 connected as a resistance- 
coupled cascade amplifier drives push- 


pull 6V6’s. The grids of both stages are - 


connected to input jacks through volume 
controls. The first stage may be used 
for an instrument pickup and the sec- 
ond stage for a high-output crystal 
microphone. 

The phase-inverter system is simi- 
lar to that used in several oscilloscopes. 
As the signal voltage on the grid of T1, 
swings in a positive direction more plate 
current flows through the non-by-passed 
cathode resistor common to T1 and T2. 
As the plate current increases or de- 
creases, a corresponding voltage devel- 
ops across the resistor to make the 
cathodes of both tubes vary in voltage 
with respect to ground. The grid of T2 
is grounded and is more negative than 
its cathode, producing a plate current 
change of equal amplitude 180 degrees 
out of phase with the plate current of 


Ti. ALBERT ECKFELD, 
Portsmouth, Ohio 
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Readers have written us in almost equal 
numbers approving and condemning the 
new Radio-Electronic Circuits, gleaned 
from recent technical literature. This month 
we are printing a number of the old type. 
Which kind do you like best? Let us have 








your vote on this subject by return mail. 





CONDENSER CHECKERS 

A number of condenser analyzers have 
been described which incorporate a neon 
leakage indicator as well as a capacity 
bridge. Usually, bridge balance is indi- 
cated by a cathode-ray indicator tube 
and leakage by flashes of the neon bulb. 
I find it possible to indicate leakage on 
the indicator tube also. A circuit is 
shown. 


B+ ——————— 
COND. UNDER TEST = 
» 4 TO BRIDGE 


The condenser that usually by-passes 
the neon bulb is removed and connected 
between the high side of the bulb and the 
grid of the tube through a s.p.d.t. switch. 
When the 0.001-uf condenser is charging 
and discharging through the neon bulb, 
the shadow of the tube opens and closes. 
It is possible to conceal the neon bulb 
and use the indicator tube for all meas- 
urements, 

HAROLD R. NEWELL, 
Bradford, N. H. 


NOVEL OUTPUT METER 


For some time I have been using 
an output meter that is ready for use 
without having to be hooked to the set 
under test. It consists of a 1-ma d.c. 
meter and rectifier connected in series 
with a magnetic speaker. Place this 
speaker face to face with the speaker 


V6 (2) 


of the set under test, turn on the signal 
generator and align the set. A moderate 
signal will give a good indication on 
the meter. A PM speaker may be used, 


RECT. SPKR 
O-1MA n( 


although I find that a magnetic speaker 
is more sensitive. 

Time is saved with this output meter 
because it does not have to be attached 
to the set under test. 

H. ACKERMAN, 
Brooklyn, N. Y. 





(How will this system work in a shop 
with a high noise level or when several 
other receivers are going full blast? 
—Editor) 


NOVEL EXPANDER 

This circuit uses variable volume ex- 
pansion and inverse feedback, through 
the addition of a 100-turn coil L1, of No. 
32 wire, wound over the secondary of 
the output transformer. This coil is 
tapped at 20, 40, and 80 turns and con- 
nected to a 6-point tap switch S2. The 
choke L2 in the 6J7 cathode circuit has 
50 turns of No. 20 wire on a core %-inch 
square. Larger wire may be used, as the 
object is to keep the d.c. resistance below 
1 ohm. 

With S1 closed, the expander is in the 
circuit. An increase in current in the 
voice-coil circuit will develop an in- 
creasingly large voltage across the pilot 
lamp, because the resistance increases 
with temperature. This voltage adds to 
the cathode bias to increase the gain of 
the 6J7. S2 controls the amount of ex- 
pansion. S3 completes the feedback cir- 
cuit with the amount of feedback con- 
trolled by the setting of the arm of the 
6-ohm resistor. 

Various types of radio pilot lamps 
can be tried for best results. 

A. A. BOSSCHART, 
Amsterdam, Holland 
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TAPPED COIL,LI, 
SEE TEXT 
B+250V 


Left—Simple and adaptable audio amplifier circuit with 6V6 output. 
Above—This novel volume expander employs a low-voltage dial lamp. 
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LOWEST PRICES e 


GENERATOR CONDENSERS 


PHILCO part No. 61-0177—45 mfd.— 
5%” x 1%"—4" lead-slotted mounti 
strap for easy installation— 7 
Merchandise— not war surplus 

list price $1.00. 

Our speci 


HIGHEST QUALITY 





OUTPUT TRANSFORMERS 
Clean stocks — long leads — 
mounting feet — made to fit 
where you need them. 

For GF6-OKS—to 4 ohm voice coil 
—size 2” x 154" x 1%". 
50L6-35L6-25L6 to4 ohm voice coil 
1%"x 154" x 1%" 

— quantity ‘of each type you 


49¢ 


IN BUYING RADIO PARTS 
Demand This 


SEAL of QUALITY 


of America’s Radio Storehouse 


start Your OW 
papi SER 
as low as 
Complete Starting-in Business Stocks of 
TEST EQUIPMENT, TUBES, 


. PARTS, TOOLS, EVERYTHING 


Write, Wire, Phone for Full Details 


NO WAR SURPLUS 


MULTI-RANGE MILLIAMMETERS 
Two types —for A.C. or D.C. measurements 
MODEL 671 =for A.C. current. Seven 
switch selected ranges of 0-5, 10, 25, 100. 
, 500, and 1000 milliamperes. 
MODEL 675-—for D.C. current. Eight 
—_—- selected ranges of 0-1, 5, 10, 25, 
, 250, 500, and 1000 mil liamperes. 
Here are two meters you can't afford to 
pass up — just the thing for radio servic- 
ing, transmitter trouble-shooting. general 
lab and experimental work. 


A One-Ti ! 
A One:Time only 7% 











CATHODE CONDENSERS 


10 Mfd. at 25 working volts-'44" x 1%’ 
tubular type—aluminum cans— overall card- 
board sleeve—tinned leads—quality con- 
struction by a national manufacturer — backed 
by the famous R. 8. & E. guarantee—list price 
Se. Priced to make'you money at|¥2e¢ each 
lots of 100 
10 for 





MIDGET |. F. TRANSFORMERS 


400-500 Ke range— 114” square x 234” high — 
ceramic based mica trimmers — high gain iron 
cores—pep up old receivers—ideal for new 
construction. List price $2.10-up to 88% 
discount—stock up now for future use. 


bat 29 ¢ D020 339 101-2500 


PHONO PICKUP CRYSTALS 


Cmane types =a Manufacturers close-out 
all Gueranteed 


Webster F2—Replaces L26-L40- 
L70 ete.— pin type terminals —1 


0s. pressure —1 volt output — 5000 49 
cycle cut off. 
List price $5.00 - you pay us 


SHURE P93—WS7A-= pin type 

terminals -*4 02. pressure —1.6 Ge 
volt output — 6000 cycle cut off. 

List price $4.45 — our Special. . 


Astatic L-70 —new postwar design 

— solder terminals -1 44 oz. preasure 98 
— 1 volt output — 4000. cycle cutoff. 

List price $5.55 — we quote you 


a ay 4 606B-VOLTAGE TESTER 


Checks voltage and polarit 
Range: 0-440 AC-DC volts —d 
nite indications for 115, 220, and 
440 volt lines. Separate polarised 
vane for AC or DC indication. 
Built in test leads. Excellent for 
checking wiring, fuses, general fac- 
tory installation and maintenance. 
Every plant — every electrician 
needs several at this low 95 
price. Regular net 16.67 g 
Special at...... 











AEROVOX GL 8-600 


pe ae Aerovox 8 mfd.— 600 volt working 
Pray ed screw mounting — aluminum can 

13x44" — 6” insulated leads. List Price 
$4.00 — quantity li mited — order now 99c 


on this one time item at only 


Pep-Up PHILCO CHANGERS 


At last! All the parts you need to restore brilliant tone 
and volume to “sick” changers! You'll need all three 
items —sell your customer a 100% ane job— 
Selenium cell only, uo holder.. . $1.80 
poemee omer only, no ek “~ . $1.20 
Spec som pment lam 

NECOND TION NG KIT — ‘il three above 21 
items —postpaid— special at.... “9 





‘pun? VOLTMETERS 


Panel meters by Triplett! Top quality 
instruments — new — boxed — five popular 
7 priced right — your chance to get 
those meters you've always wanted — 

MODEL 332=-0-150 A.C. volts—3’ 

round flush mounti black brass case. 

MODEL 2 | AC. volts—2’ 

round flush sountiag bakelite case. 

ne ai ountin Rn volts —2” 

square flush mounting bakelite case. 

MODEL 221-0-30 D.C. volts 2” 95 

round flush mounting bakelite case. 

MODEL 324-0400 D.C. volts—3’ 

round projection mounting —bakelite 


case. 
Supply limited -order now-—list models 
you desire. 











“ie. MODEL 451A 
=" ac-DC 


Volt — Ohm — 
Milliammeter 
A dependable instrument of 
wide utility — sensitivity 1000 
ohms per volt. 
Ranges: Volts AC, DC, ani 
Output Ranges, 
0-10/50/100/500/1000; 
Obms fuil scale, 500,000. 
Obms center scale, 7200. 


90 
NET complete with batteries 14 


RADIO RULE 
Here is a clear 6° plastic rule — a 
necessity for radio students, drafts- 
> _ bams, all who desire cleaner, 
Frecise work — National 
advertised at $2.00. Order yours 35¢ 
today postpaid only. 





SEND FOR FREE CATALOG 





RESISTANCE LINE CORDS 


= Standard 3 termine! 135 ohm 

= AC-DC  cords-sturdy con 
struction — flexible—5}4’ 4, 
complete with a sets 
having approximately 69-752 
volts drop in the Glaments — 
Regular list price 1.17 — 


Only 33 











4x, MODEL 312 
a Volt-Ohm— 
Milliammeter 
An economy pocket meter 
featuring a 2” moving vane 
meter 
Reads: AC-DC volts, 
tty tox hawt 
Mills AC-DC, 0-50 
Ohms, 100, 
mfd. .05-15. 
i 
selection. 





Include full remittance with orders of $3.00 or less. 
Include 25% deposit with all C.O.D. orders of $3.00 
or more. All shipments sent express collect if post- 
age is not included. Prices subject to change with- 
out notice. 


BE SURE TO INCLUDE SUFFICIENT POST- 
AGE. EXCESS WILL BE REFUNDED. 





| NET Complete with cord and plug....... 675 
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 ) ADDING PUSH-PULL STAGE 
@ I have an automobile radio that has 
been converted to 117-volt a.c. operation. 
Its present a.f. system consists of a 75 
and a 42. 1 would like to change this to 
use push-pull 42’s or 6F'6’s in the output 
stage. Can this be done?—J.C.M., Glen- 
dale, Calif. 


A. Here is a circuit showing how a 


push-pull output stage may be added to 
your receiver. A 6AD7 triode-power am- 


330K 6AD7- G. 

















t* 





OR 6F6-G 


TO OTHER TUBES Po 


plifier pentode is used to supply the ad- 
ditional power amplifier tube as well as 
the phase inverter stage with a saving 
of one tube. The other output tube may 
be either a 42 or a 6F6. These tubes 
can supply 6 watts. 














STULL ee Re 


Question Box queries will be answered by mail and those 


of general interest will be printed in the magazine. A fee 





MMU 


of 50c will be charged for simple questions requiring no 


schematics. Write for estimate on questions that may 


SUA Wii 


require diagrams or considerable research. Six to 8 weeks 


is required to draw up answers involving large schematics. 








3-TUBE RADIO FROM AMPLIFIER 


wy | 


@ ! havea small phono amplifier using 
a 2B7 as voltage amplifier and a 2A5 
output stage. The diodes on the 2B7 
are unused. Please show me how a t.r.f. 
stage may be added to feed the diodes 
of the 2B7 and make a radiophonograph. 
—J.N.M., Brooklyn, N. Y. 


A. Your amplifier may be converted to 
a radio by adding a 58 or equivalent as 
an r.f. amplifier stage feeding into the 
diodes of the 2B7. If the phono input 
jack is wired as shown, the radio will 
be disconnected when the phonograph is 
plugged into the amplifier. 


oor CB7 


C=250uut 
2 SECTIONS 
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=> 450V. 























B+250v._ 





|? 
Dr TO FILS 2.5V/4A 
ad —_—_> 


SUPERIOR PHONOGRAPH AMPLIFIER 


@ / would like to build a “super” 
phonograph amplifier with good volume, 
dual electronic tone controls, inverse 
feedback and volume expansion and 
compression.—C.A.B., Wheeling, W. Va. 


A. Here is a diagram of a good phono- 
graph amplifier. The 6L6 output stage 


6C8-G 


will deliver 30 watts maximum output, 
far more audio power than normally 
needed in the home. Operation at lower 
volume levels will therefore result in 
practically no distortion. Electronic tone 
control is incorporated in the grid cir- 
cuits of the 6C8-G. 
(Continued on page 83) 
6SC7 6L6 
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SUPREME PUBLICATIONS 


Va 1947 Radio 


DIAGRAM MANUAL 


Amazing Bargain Offer in Diagram Manuals 


ALL NEW 1947 CIRCUITS—SERVICE DATA YCU NEED TO GET AHEAD 


Be prepared to repair quickly all new 1947 sets. In 
this big single volume you have clearly-printed, large 
schematics, needed alignment data, replacement parts 
lists, voltage values, and information on stage gain, 
location of trimmers, and dial stringing, for almost all 
sets released between June 1, 1946, and March 1, 1947. 
Aworthy companion to the six previous volumes used 
by over 100,000 shrewd radio servicemen. There is no 
need to spend large sums for 
bulky, space-wasting manuals 
or to buy additional drawings 
every few weeks—get this 
low-priced new SUPREME 
PUBLICATIONS manual and aaa 
you have service information ®uarantee 
on all popular 1947 sets. Cov- Att cisitinniiiben 
ers 327 models of 52 different 10-day trial basis. 

: You must be entirely 
manufacturers. Large size: satisfied or your 
846x11 in., 192 pages + index. 


money will be re- 
Manual style bind- $900 





Speed up and simplify all radio set 
repairs with SUPREME PUBLiACA- 
TIONS Manuals. Service radios 
faster, better, easier, save money and 
time, use these most-often-neede2 
diagram manuals to get ahead, earn 
more per hour. At unbelievable low 
cost (only $2 for most volumes) you 
are assured of having in your shop and 
on the job, needed diagrams and other 
essential repair data on 4 out of 5 sets 
you will ever service. Every popular 
radio of every make’ from old-timers 
te new 1947 sets, is included. Clearly 
printed circuits, parts lists, alignment 
data. and helpful service hints are the 
facts you neec to improve your serv- 
icing ability. Save hours 


Most Popular 
Models Made by: 


R.C.A., Zenith, 
Phileco, Sears, Fada, 
Emerson, Belmont, 
Detrola Radio, Majes- 
tic, United Motors, 
G.E., Westinghouse, 
Arvin, Stewart-War- 
ner, Admiral, Delco, 
Stromberg - Carlson, 
Western Auto, Wards, 
Sparton, Motorola, 
Gamble, Crosley, and 
many others. 
































funded. 
. sl Supreme Publications 
ing. Price postpaid, 
SET cscncséconsscee 


(in business 14 years) | 





27 


\ctwal page size is 814x11 inches 














c-eoererer ee 





Post-War Automatic 
Record Changers 


Service expertly all new 
(1945-1947) record changers. 
Follow simplified factory in- 
structions to make needed 
adjustments and repairs. 
Hundreds of photographs 
and exploded views; thou- 
sands of test hints; service 
instructions for all popular 


pick - ups, 


Pre-War Record Players, 


Changers, & Recorders. 


Just what you need to re- 
pair quickly thousands of 
pre-War automatic 
changers, manual units, 
wireless oscilla- Compiics ty 
tors, recorders, and combina- M Gein 
tions. Hundreds of mechani- 
cal and electrical diagrams. 


—--- 


record 


eee es ee | 


teacher, 


ee Beitman, 
radio engineer, 
author, 
and serviceman. 


eacls day, 
every day, let these seven yc' mes 
furnish diagrams for 80% of ali sets. 
See pictures of these attractive manu- 
als above. Each volume has between 
192 and 240 pages, larve size 814 x 11 
inches. Manual style binding. Send 
coupon today. Complete satisfaction 
guaranteed. 


Instructions for adjustments 
and repairs. Most popular 


units of all makes. $450 





makes. Large size: 8% x11", 


| 144 
f 
| act- filled pages. $450 





| At your jobber or NO RISK TRIAL ORDER COUPON 
5 postpaid, ONLY .eceee 


SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. 
Ship the following manuals: (Satisfaction guaranteed or money back) 


0 1947 © Post-War Record Changers...@ $1.50 


at aan (0) Pre-War Record Players..... @ i.50 
1 


OC) 1941 


128 large pages. 8%x 
11 inches. Price, only 

















See Your Radio Jobber or Send Coupon > 


PRICED 
AT ONLY 


D 1940 $2.00 


D1ss9 y EACH 
C 126-1988 @ $2.50 





DUI am enclosing $ send postpaid. 


Publications 


Supreme 


PUBLISHERS OF RADIO BOOKS 


© Send C.0.D. I am enclosing $ 
deposit. 
VD DIAGRAMS 


eeeeeeeereseree 








9 South Kedzie Ave. 
RADIO-CRAFT 


Address : ROCCO HS CESSES EHESE EERE SES EEE ESSE ESSE SESESEEEEEEEEEES 


Chicago 12, Illinois 


for 1947 57 


DECEMBER, 





RADIOMEN’S HEADQUARTERS 


” Minimum order $3.00—All prices subject to change—25% deposit with COD orders 


? | GENERAL ELECTRIC 
a 150 WATT 
TRANSMITTER 


Cost the Government $1800.00 
Cost to you $44.50!!! 


This is the famous transmitter used in U.S. 
Army bombers and ground stations, during 
| Tea the war. Its design and construction have 
_ — . been proved in service, under all kinds of 
conditions, all over the world. The entire frequency range is covered by means of 
plug-in tuning units which are included. Each tuning unit has its own oscillator and 
power amplifier coils and condensers, and antenna tuning circuits—all designed to operate 
at top efficiency within its particular frequency range. Transmitter and accessories are 
finished in black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted 
on the front panel. Here are the specifications: FREQUENCY RANGE: 200 to 500 KC 
and 1500 to 12,500 KC. (Will operate on 10 and 20 meter band with slight modification). 
OSCILLATOR: Self-excited, thermo compensated, and hand calibrated. POWER AMPLI- 
FIER: Neutralized class “C” stage, using 211 tube, and equipped with antenna coupling 
circuit which matches practically any length antenna. MODULATOR: Class “B’—uses 
two 211 tubes. POWER SUPPLY: Supplied complete with dynamotor whieh furnishes 
1000V at 350 MA. Complete instructions are furnished to operate set from 110V AC. 
SIZE: 2144x23x9%4 inches. Total shipping weight 200 Ibs., complete with all tubes, dyna- 
motor power supply, five tuning units, antenna tuning unit and the essential plugs. These 
units have been removed from unused airera.t but are guaranteed to be in perfect condition. 
BENDIX SCR 522—Very High Frequency Voice Transmitter-Receiver—100 to 156 MC. This 
job was good enough for the Joint Command to make it standard equipment in everything 
that flew, even though each set cost the Gov’t. $2500.00. Crystal Controlled and Amplitude 
Modulated—HIGH TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave 
good communication up to 180 miles at high altitudes. Receiver has ten tubes and trans- 
mitter has seven tubes, including two 832’s, Furnished complete with 17 tubes, remote 
control unit, 4 crystals, 24 volt dynamotor and the special wide band VHF antenna that 
was designed for this set. These sets have been removed from unused aircraft and are 
guaranteed to be in perfect condition. We include free parts and diagrams for the con- 
version to “‘continuously-variable frequency coverage” in the receiver. The cost of this 
unit is only $37.95, 
BRAND NEW 12 VOLT DYNAMOTOR for SCR §22—$12.00. 24 volt dynamotor—$6.00. 
Used SCR 522, less dynamotor, remote control unit and antenna—ag is—$19.95. Wide band 
VHF antennas—$1.95. 


BRAND NEW BC 348 COMMUNICATIONS RECEIVER 


Featuring coverage from 200 to 500 Ke. and 1500 to 18,000 Ke on a direct reading dial 
with the finest vernier drive to be found on any radio at any price—high sensitivity with 
a high degree of stability—crystal filter— BFO with pitch control—standard 6 volt tubes. 
Contains a plate supply dynamotor in a compartment within the black crackle finished 
cabinet, the removal of the dynamotor leaves plenty of room for the installation of a 
110V, 25 or 60 cycle power supply. These receivers, which make any civilian communications 
receiver priced under $200.00 look cheap and shabby by comparison, are only $69.95 brand 
new. Power supply kit for conversion to 110V 25 or 60 cycles, is only $&.50 additional. 


SCR-274N COMMAND SET 


The greatest radio equipment value in 
history 
A mountain of valuable equipment that in- 
} cludes 3 receivers that use plug-in coils, 
; and consequently can be changed to any 
frequencies desired without conversion. 
Also included are two Tuning Control 
Boxes; 1 Antenna Coupling Box; four 28V. 
Dynamotors (easily converted to 110V. 
operation); two 40-Watt Transmitters in- 
cluding crystals, and Preamplifier and Mod- 
ulator. 29 tubes supplied in all. Only a lim- 
ited quantity available, so get your order in 
fast. Removed from unused aircraft and in 
guaranteed electrical condition. A super 
value at $29.95, ineluding crank type tun- 
ing knobs for receivers. 




















, cause of special] price offer. 
| Model “C”—Sloping front counter case ... 





Built-in roll chart with either of above 5.00 extra, 





WORLD WIDE MAIL ORDER SERVICE!!: 


IMMEDIATE DELIVERY ON 
THESE SUPER-SPECIALS IN 
TEST EQUIPMENT! 


MODEL 43! 
AC-DC_ Volt-Ohm-Milliammeter 
Volts DC: 0-30/300/1500, at 2000 ohms- 
per volt 

Volts AC: 0-15/150, at 1000 ohms-per volt 
Milliamperes DC: 0-150 
Ohms: 3000/300,000 
Employs sensitive 425 microampere square 
meter, on aluminum panel. Two jacks are 
used for all ranges, by means of rotary se- 
lector switch. In handsome steel case, With 
snap-on carrying strap, complete with test 
leads. Shipping weight, 4 Ibs. 

YOUR COST, $16.10 


SIMPLEX VOLT-OHM-MILLIAMMETERS 





These two instruments are housed in bake- 
lite cases, and mony tae meters, 


Volts DC: 0-3/15/30/300 
Milliamperes Dv: 0-25 
Ohms: 0-10,000 
With self-contained _ battery. 
YOUR COST, $5.10 
MODEL 3 

0/25/50/125/250 

DC: 0-50 





1 

( 8: 100,000 
( ter: —.05 to 15 Mfd 

This instrument operates from any 110V 
outlet. Shipping weight, 2 Ibs. 

YOUR COST, $6.60 


MULTI-RANGE AC-DC VOLT-OHM-MILLIAMMETER 
WITH OUTPUT RANGES 


Volts DC: 0-5/10/50/100/500/2000, 1000 ohms-per-volt 
Volts AC: 0-12.5/25/125/250/1250 
Milliamperes DC: 0-1/10/100 
Milliamperes AC: 0-2.5/25/250 
Ohms: 0-1000/200,000/2,000,000 
Output: —5 to +55 Decibels 
Overall Accuracy: —1% 

5% INCH RECTANGULAR METER 
with two-tone aluminum scale, set at a 45° angle for 
easiest reading. Special-treated aluminum panel, 
mounted on a wrinkie finish welded steel case, 
equipped with rubber feet and collapsible handle for 
portability. Complete with self-contained battery and 


test leads. 
YOUR COST, $25.20 





Shipping weight, 8 Ibs. 
FEATHERWEIGHT MINIATURE MODELS 


Just slightly larger than a pack of cigarettes, though 
they feature high accuracy, large, easily readable 
scales, and rotary-switch range selection. Average 
weight, only 12 oz.; shipping weight, 2 Ibs, 





MODEL 450 
Volts DC: 0-5/10/50/500/1000, at 1000 ohms-per-volt 
Milliamperes DC: 0-1 
Ohms: 5000/50,000/500,000 
YOUR COST, $10.60 


MODEL 451 
Volts DC: 0-10/50/100/500/1000 
Volts AC & Output: 0-10/50/100/500/1000 
Ohms: 0-500,000. 1000 ohms-per-volt on all ranges. 
Condenser is built-in for output ranges 
YOUR COST, $14.50 


MODEL 452 
Volts DC: 0-10/50/100/500/1000 
Ohms: 200/20,000/200,000/2,000,000, 10,000 Ohms-per- 
volt on all ranges 
Has sensitive 100 microampere meter 
YOUR COST, $14.50 





wr a I 

1948 MODEL MUTUAL CONDUCTANCE TUBE TESTER......... .$49.95 

No possibility of good tubes reading “Bad” or bad tubes reading 
other ordinary emission testers. Attractive panel and a case equal to any on the market in appearance . 
meter . . . Calibrated micromho scale as well as a Bad-Good scale ... Front panel fuse . . . Individual sockets 
for all tube base types—voltages from .75 volts to 117 volts and complete switching flexibility allow all present and fu- 

‘ ture tubes to be tested regardless of location of elements on tube base . . . Indicates gas content and detects shorts 
or opens on each individual section of all loctal, octal and miniature tubes, including cold cathode, magic eye and 
voltage regulator tubes, as well as all ballast resistors, Name of the nationally known manufacturer withheld be- 


“Good” as on dynamic conductance testers or 


. - Large 4%” 


ROTOR ERE OOHRS CHT EEEEEE ERS EE HEE EEE EE EEE EEE HHEEE THESE EEE EO EEE 


| Model “p”’—Handsome hand-rubbed portable case.....scccccseccssceceevesesecessseses eerer 





long x 6” deep. Shipping weight 18 Ibs. 2 Tech manuals and tubes included—$4.95, 


after the voltage regulator supply is exhausted.) 


BUFFALO RADIO SUPPLY, 





RADIO-CRAFT 


SUPER SPECIALS YOU CAN’T NEGLECT 
GOVT. AUDIO AMPLIFIER using 6V6’s. 2 mike inputs and output at various impedance taps brought to jacks at rear panel. 9” high x 9” 


Headphone Scoop—HS30 headsets in guaranteed perfect condition. Rubber earpieces included. $.59 per pair OR 3 PAIRS FOR $1.00. 
RT-1579 consists of a three stage (caseade 6SJ7s and 6F6 output stage) high gain, high fidelity amplifier with 60 cycle, 110V power supply 
on the same 1314x14% chassis, which is protected by a substantial steel cover over tubes and parts. Made by Western Electric with typical qual- 
ity component such as a husky power transformer and oil condensers, this unit is obviously intended to give years of trouble-free service with 
no more need for repairs than a telephone. Disconnecting one wire each, from the special input and output filters, will result in as high 8 
fidelity amplifier as can be obtained. Your cost with tubes, diagram and parts list included—$14.95. 

We also offer the RT-1579 with a Raytheon Magnetic Voltage Regulator already installe I I 
with tubes, built to Western Electric quality standards, and immune to line voltage variations besides, making it perfectly suited for the 
most difficult industrial, circus, carnival, or commercial installations, offered for a total prico of on'y $19.95, our price fer both units (With- 
out explicit instructions to the contrary, the RT-1579 will be shipped for $14.95 without regulator on orders for both units that are received 


d beneath the cover. Imagine an amplifier complete 
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BC-947A ONE KILOWATT HIGH FREQUENCY TRANSMITTER 


This relay-controlled transmitter includes a 115V, 60 cycle power supply, protected by 3 
magnetic circuit breakers, that alone is worth more than the price we are asking for the 

whole rig, even on today’s surplus market. On the front panel are six 34%” GE or Weston 
meters, including 250 MA, 50 MA, 1000 MA. 150V AC, and 1500V DC at 1000 ohms per 
volt for screens and plate. The rack- type 21” x15"x36" unit contains six amplifier and 
rectifier tubes aggregating over $60.00 at WAA current wholesale prices. Western Elec- 
tric’s St to the government was $1500.00. Shipping weight 500 lbs. Your cost, as is, 
only $69.95. 


AT LAST YOU CAN AFFORD A LABORA- 
TORY STANDARD SIGNAL GENERATOR 


The famous Measurements Corp. Model 78B, 5 Tube Laboratory 
Standard Signal Generator (currently selling new, FOB Boonton, 
N. J., for $310.00 net), is available in perfect condition for 25 to 
60 cycles, 115 V AC operation. Until now this is the sort of top- 
flight lab equipment. that discriminating buyers have only 
vainly hoped would be reléased at a bargain price. Worth every 
eent the manufacturer asks, but available FOB Buffalo while 
our limited supply lasts for only $79.95. 

Such companies as Admiral Corp. and John Meck, Inc., have 
ordered from us and repeated many times on ~~ me 78 genera- 
tors for use in their labs and production line tes 

“REMEMBER THAT A STANDARD IS ONLY ‘AS "RELIABLE quency Bands between 
AS ITS MAKER.” and 250 megacycles. 


x” “SO” RADAR P.P.1. OSCILLOSCOPE, complete with 9 tubes. This unit 
contains magnetic deflection yokes and a Selsyn motor and has a self-contained 
power supply designed to run on the AC supply on LST or PT boats. The most 
satisfactory scope available for navigational radar or panoramic television ap- 
plications. Uses 807 tube in final power stage that provides yoke deflecting 
current. Your cost $3995. “SO” RADAR ECHO BOXES, THE PERFECT 
CALIBRATED CAVITY WAVEMETER—$10.00. 


5 INCH RADAR OSCILLOSCOPE BC-41I2. Easily converted by a few hours’ 
work to a first class lab scope or to an excellent home television receiver using 
the instructions in the August 1947 RADIO NEWS. Furnished with a brand 
new 5BP4 tube for the television application and a brand new 5BP1 a 





Model 78-B Standard Sig- 
nal Generator, Two F 





scope application. Specify your choice. Your cost 


LORAN INDICATOR OSCILLOSCOPE, complete with 26 tubes and a 5” 
cathode ray tube, government instruction manual included—$39.95. 


2 INCH OSCILLOSCOPE EQUIPPED WITH 2APi TUBE .....,.... $9.95 


5 INCH RECEIVER INDICATOR SCOPE, This unit, originally sold io Western Electric for $2500.00 in 
eludes a 13 tube receiver with 7 IF stages; 2 tube multivibrator sweep generator: 2 tube sweep amplifier; 
videe amplifier; pedestal impulse and sweep generator, and 115 volt, 60 cycle supply with 2 x 2 for high 
voltage. Supplied with at least 29 of the original 40 odd tubes, including a new separately crated scope 
tube. Makes a wonderful B ssepind instrument = is better ae for television than any iiss 


war surplus item. 
GENERAL ELECTRIC RT-1248 15-TUBE 
TRANSMITTER-RECEIVER 


TERRIFIC POWER—(20 watts) on any two instantly selected, easily pre-adjusted frequencies from 
435 to 500 Me, Transmitter uses 5 tubes including a Western Electric 316 A as final. Receiver uses 10 
tubes including 955’s, as first detector and oscillator, and 3—7H7's as IF’s, with 4 slug-tuned 40 Mc. IF 
transformers, plus a 7H7, 7E6's and 7F7‘s. In addition unit contains 8 relays designed to operate any 
sort of external equipment when actuated by a received signal from a similar set elsewhere. Originally de- 
signed for 12 volt operation. power supply is not included, as it is a cinch for any amateur to connect 
this unit for 110V AC, using any supply capable of 400V DC at 135 MA. The ideal unit for use 
mobile or stationary service in the Citizen's Radio Telephone Rand where no license is 

structions and diagrams supplied for running the RT-1248 transmitter on either code or vo'ce, 

FM transmission or reception, for use as a mobile public address system, as on 80 to 110 Mc. FM broad- 
cast receiver, as a Facsimile transmitter or receiver, as an amateur television transmitter or receiver, for 
remote control relay hookups, for Geiger-Mueller counter applications. It sellg for only $29.95 or two 
for $53.90. If desired for marine or mobile use, the dynamoter which will work on either 12 or 24V DC 
and supply all power for the set is only $15.00 additional. 


ARMY BC-312 COMMUNICATIONS RECEIVER 


This receiver covers the frequency range of 1.5 MC to 18 MC in six direct reading bands. The dial, that 
is driven with split gears to prevent backlash, has 4500 logging divisions per band with approximately 
600 divisions on the 20 and 40 meter ham bands and 1000 divisions on 80 meters. Two stages of RF before 
the converter in this set give it a very high signal to noise ratio and maximum sensitivity. Outstanding 
features of this receiver are: BFO with pitch control send receive relay, jacks on the front panel for 
headphones and speaker output, and mike and key inputs. All tubes are standard 6 volt types. This receiver 
was designed to withstand rough usage in the field and for operation from vehicles while in motion, so 
it is ruggedly constructed and contains a dynamotor power supply—Your cost $49.95. Conversion kit to 
110 V AC ig available for $6.50 











RT1463 7 tube amplifiers containing 3-7F7, 1-7Y4, 3-7N7, 4 potentiometers, numerous resistors, filter 
and bypass condensers, filter chokes, power and audio transformers, and six sensitive plate relays. A mili 
tary development that provided amazing stepless control proportional to correction required, for 
ailerons, rudder and elevator, in the original application. A control amplifier of the ordinary type would 
deflect the rudder by some arb'trary amount when the ship was blown off the course to port or starboard 
The result would either be that the correction was insufficient and the plane continued off course, or the 
correction would be too great, starting a series of tackings that would greatly increase fuel consumption 
and elapsed time in reaching the objective. This phenomenal unit, with its 3 amplifiers and six 5000 ohm 
relays in bridge circuits, will accurately control any 3 operations, related or unrelated, in minutely adjust- 
able uniquely quantitative variations in either forward or reverse directions, 9°x7”x8” black crackle aluminum 
case. Rrand new in original carton $12.95, or used $9.95. 


PE-109 32-Volt DIRECT CURRENT POWER PLANT 


This power plant consists of a gasoline engine that is direct coupled 
to a 2000 watt 32 volt DC generator. This unit is ideal for use in 
locations that are not serviced by commercial power or to run 
many of the surplus items that require 24-32V DC for operation. 
The price of this power plant is only $59.95. We can also supply 
a converter that will supply 110v AC from the above unit or from 
any 20-32V DC source for $29.95. 


SCR-284 TRANSMITTER-RECEIVER—This medium power transmit- 
ter and the accompanying 7 tube very sensitive receiver are naturals 
for 80 or 40 meter operation (phone or CW), on either fixed stations or 
mobile applications. These units are brand new and come complete 
with 17 tubes, key, microphone, 200 KC calibrating crystal and instruc- 
tions and diagrams for use with up to 109 watts input to the final 
stage on 40 or 80 meters for either phone or CW, using vehicle or 110 
Volt power supply. Your cost ...csccccccccccssecccsesseseses s$0995 


SCR-610 or BC-659 TEN METER TRANSMITTER-RECEIVER. Voice only FM, 27 to 38.9 
MC, crystal controlled, 2 watts output, 6, 12, or 24 volt DC input. The ideal battery pow- 
eb portable ccccccccccccccccccccccnccccccccccceccccoccccocccecccccocececceccec cee 
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DE MAIL ORDER SERVICE!!! 


SERVICEMEN 
Check This Columa for Lowest Prices on Quality Parts 


TUBES; all types in stock, 60% off on all tubes if ordered in 
lots of 10 or more 
RESISTOR KITS—100 assorted 2 watt resistors—only $1.95. 
TRANSFORMERS—Al types in stock, AUTO-TRANSFORM- 
ERS; Steps up 110v to 220v, or steps down 220v to 110v—$1.95. 
TRANS. ; 6.3v, 20 Amps.—$1.98; Universal Output Trans 
—89¢; 18 Watt—$1.29; 30 Watt—$!.69. AUDIO TRANS- 
: S. Plate to S. Grid. 3:1—79e; S. Plate to PP 
Heavy Duty Class AB or B, P.P. imputs—$1.49; 
Midget Output for AC-DC sets—69e: MIKE TRANSFOnMER 
for T-17 Shure mictophone, similar to UTC ouncer type—$2.00, 
Stancor SB or DB mike to line or grid—$1.95. 
POWER TRANSFORMERS—Hall sheit type. 116V, 60 co 
Centertapped HV winding. Specity either 2.5 or 6.3V 
ment when. ordering 
For 4-5 tube sets—650V, 40MA. 5V 
For 5-6 tube sets—630V, 45MA. 5V 
6-7 tube sets—675V, SUMA, 5\ 
7-8 tube sets—700V, 70MA. 5V 
7-8 tube sets—700V, TOMA, 5\ 
8-9 tube sets-—700V-90MA, 
55-1054 
For 9-11 tube sets—700V. 100MA. 
For 9-15 tube sets—600V, 150MA oN 
CONDENSERS—PAPER TUBULAR 600 wi 
9c; .1—10¢ o—23e;_ .! 
200v—20¢ ; Omid 350—20¢; 
~-35¢; 30/20 150v—46e; Semfd - 
475v— ; lémfd 350v—65e; OIL CONDENSERS: 4mfd 600v— 
49e; 2mfd 6vV0v—29e; ZX.imfd 600v—29¢. 
FILTER CHOKES: 200, 300, 400, 500 ohm light duty—59e; 
200 o 300 ohm heavy duty—99¢; 250 ma 35 ohm, made for 
S. Navy. fully shielded—$1.95; 75 ohm 125 ma—25e or 25 for 
$4.25; “Meissner type” tapped filter chokes—25¢; 8 amp. iron 
core A filter—25¢e; Choke condenser combination, ideal to re 
place any size speaker field when installing PM speakers—79c. 
110 V. CIRCUIT BREAKERS of Magnetic type: Following 
Current Ratings in Stock; 25, 3, 4, 8 Amps. Please specify 
$1.95 each. , 
Seven Assorted I.F. Transformers—$1.98; Five Asstd, Oscil- 
lator Coils— 69e 
SPEAKERS-PM og type-4”°—$1.55; 5” $1.55; 6°—$1.95; 
8”"—$3.95: 10”—$5.95; $7.50. 
SELENIUM RECTIFIERS—D>> dise type 1%” by 1”, 1.2 
Amp. maximum, suitable for converting DC relays to AC, for 
supplying filament source in portabie radios, converting DC 
meters to AC applications, and also may be used in low current 
clare re . 
METER RECTIFIERS—Full wave, may be used for replace 
emt. < in construction of all types of test equipment—$!.25 
a ave 


or two 2.5V.. 
(25 cycle). 
2.5V- 354, 


MICROPHONES—All_ nationally known 
brands, Bullet erystal-$5.45;. Bullet 
Dynamic—-$7.45; Mike Jr.-60e; Handy 
Mike—90¢c; Lapel Mike—93c¢; SHURE 
T 17 MIKES, with push to talk switch— 


99. 

20 ASST’D COIL FORMS, including 11 

ceramic, 3 polystyrene, and 6 fiber, all 

useful sizes—5S0c. 

VARIABLE CONDENSERS: tae MMFD, 
—$1.95; 4 gaung—$1.4 3 gang 
gang- 79¢; 7.5 to 20 MMED: 1750v 

extra long shaft Hammarlund 
69¢; miniature variables, 25 MMF "D—39e; 

-. MMFD—49¢; 75 MMFD—S9e; 100 

MFT) —, 140 MMFD—79e. 
| tamale RF ‘CHOKES. 4 PIE, 350 Ma.—25e or 5 for 


00 

INTERRUPTION FREQUENCY COILS for  super-regen 
erative receivers or the tremendously popular FM adapters for 
standard broadcast sets. Iron core with a resonant frequency of 
50 KC—39e; Air Core, 100 KC- 
30 MC IF TRANSFORMERS, double slug tuned—25e VIDEO 
AMPLIFIER PLATE COILS—Siug tuned—25e. REMOTE 
CONTROL UNIT: Aluminum case 4x3x2” containing 2 po 
tentiometers, ao A. © switch, 4 knobs, gear mechanism, coun 
ter and phone 
MODULA TION. *TRANGFORMERS—10 watt, metal case,98e; 
30 watt, open-type, $1.95; 40 watt, cast aluminum case, $2.95; 
Class “B” input transformers, cast aluminum case, $1. 
Transceiver — transformer, 65¢; Transceiver modulation 
transformers, 

Lic ADDRESS AMPLIFIERS—25 watts peak output. 
This unit has separate input circuits for microphone and phono. 
The gain of the microphone circuit ig 122¢b. The phono cir 
cuit has a guin of 82db. The frequency response is flat from 50 
to 12,000 cycles. A $65 value for only $32. 
Miniature plier set contains one of each of the following: 
Needle nose, flat nose, parrot nose, standard nose. All con- 
tained in a leatherette case. Your cost—$1.98, 
ATR battery eliminator—Handy for servicing car radios or any 
other purpose requiring 6 or i2v at 14 amps. Net price—$36. 
SOCKET WRENCH — 7 ~ of 5 sockets ranging in 
size from 5/16 to %” 79¢. 
AUTOMATIC WIRE STPIPPERS. “will strip up to 1000 wires 
per hour, a handy tool for any service job—$3.52, Six Foot 
Asbestos Insulated Flat tron Cord, one end has a male plug, 
oe other end has a standard flat iron socket. Your price—70¢ 
each or 10 for 
LINE FILTERS—110V—each unit contains two 2 mfd. ol! filled 
condensers and a 15 amp. iron core choke. This filter has in 
numerable uses such as oil burner line filter, ete. A ten dollar 
value for $8c. 
Crystal pm up phono motor we Jurntablo--06.2 
Ay ge ESCENT LIGHT BALL . Single 30° ‘or 40 watt, 

68; Dual 40 -watt High iy re tor—$3.75. 
HEADPHONES ilighoat quality Signal Corps headsets with 
12” cord and plug $1.25. 5’ rubber covered patch-cords with 

4 plug and socket—45e, 


BC-221 FREQUENCY 
METERS with calibrating 
Crystal and calibration 
charts. A precision frequency 
standard that is useful for 
innumerable applications for 
laboratory technician, service 
man, amateur, and experi- 
menter at the give away 
price of only $39.95. 


Cable Address: GUFRAD 








Low-Cost Knight “Ranger” 
5-Tube Kit Complete with Cab- 
inet, Loop Antenna and Tubes 


RADIO BUILDERS and 


EXPERIMENTERS! 


ALLIED 
is Your Headquarters 
for Radio Kits! 


‘It’s here! The first ultra-modern 5-Tube [oo == so == see cee eee cee oe cee oe oe ee oe oe oe ee 


AC-DC Superhet kit at so low a price! 
Here’s what you get—full broadcast 
band coverage (550-1600 Ke.); built-in 
loop antenna; latest 5" PM dynamic 
speaker; handsome walnut plastic 
cabinet. Unbelievably easy to build; no 
special tools required. Sockets are 
riveted in place on chassis base; just 
assemble, wire and slip into cabinet. 
Outstanding for power and tone quality. 
Highest grade components only. Com- 
plete with all parts, tubes and full 
instructions. Nothing like it at the 
rice! Shpg. wt. 10 lbs. 
Ne. 83-275. Complete, only..... 14% 


ALLIED and the Radio Builder 


The typical ALurep-Knight Kits presented 
here are the result of over 20 years of experi- 
ence in engineering efficient, easily-assembled 
kits. Every kit is proved for circuit design, 
good mechanical layout, and high quality 
components. KNIGHT Kits are easiest to 
assemble: complete instructions include both 
pictorial and schematic diagrams; panels 
are drilled, screenprinted and calibrated; 
chassis is formed and all holes are punched 
for you—no holes to drill; every last part 
required is included. When you buy a 
KNIGHT Kit, you get top design, top 
quality and top value. 





High-Fidelity Kits for Radio Reception or Record Playing 


TRF BROADCAST TUNER. An easy-to-build high-fidelity TRF 
Tuner Kit. Features broad band reception for higher fidelity 
than obtainable in standard superhet circuits. Linear diode 
detection for quality demodulation; separate diode AVC 
for constant signal. Cathode follower output circuit. “Magic 
Eye” tuning. Vernier dia], 0-100, 5-1 ratio. Built-in power 
supply. Complete with all quality parts, including 5 tubes 
plus rectifier, punched chassis (10 x 6% x 3”) and panel, 


matched coils and detailed 4-page instruction booklet. For 
110-125 volt, 60 cycles AC. 


83-221. NET, only......ccsccccsccccceee*h4eaD 


10-WATT HI-FI AMPLIFIER.. One of the finest high-fidelity’ 
audio amplifiers ever designed for home construction—a 
perfect companion for tuner above, or for use with crystal 
phono pickup. Inverse feedback for wide response + 1.5 db 
from 20 to 10,000 cps. Minimum distortion. High imped- 
ance input; volume and tone controls; large output trans- 
former matches any 6-8 ohm PM speaker. Complete with 
all quality parts, including 4 tubes plus rectifier, punched 
chassis (10 x 614 x 3”), and detailed 4-page instruction 
booklet with 4 clear schematic and pictorial $9] 7 5 
diagrams. 83-222. NET, only....e-seeeeeees ° 


POPULAR 2-METER TRANSCEIVER. It’s easy to build this powerful, 
compact 2-meter transceiver. Fine engineering brings unusually 
high output efficiency. Supplies current for single button carbon 
mike. Output transformer for any PM speaker or headphones. 
Requires 250 v. at 75 ma., and 6.3 v. at .65 amp. for power. Kit 
complete with all parts: punched and formed cadmium plated 
chassis, 5 x 9 x 2”, clearly marked 6 x 9” steel front panel with black 
crackle finish, tubes, wire, solder, etc. Includes easy-to-follow 
instructions. Requires Amateur license to transmit. Kit complete, 
less mike, speaker and power supply. $ 

83-220. NET, only. .ccccccccccccccccccccccceces 18.25 


For Additional KNIGHT Kits, see ALLIED’S 164 Page FREE Catalog! 


A L LI f D ALLIED RADIO CORP., Dept 2-M.7 
RADIO 


833 W. Jackson Bivd., Chicago 7, Ill. 
Everything in Radca 


0 Send Kit No. 83-275 
0 Send Kit No. 83-221 
aud Electronics 


0 Send Kit No. 83-222 
0 Send Kit No. 83-220 
© Send FREE 164-Page ALLIED Catalog. 
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TECHNOTES 


««.. 25D8 SUBSTITUTION 
en 25D8’s are not available, make 
an adapter for mounting a 12BA6 and 
a 12AT6 in the base of the 28D8. Con. 
nect the filaments in series and wire 
the other terminals to the pins of the 
old tube. Shield the external grid lead 
to prevent oscillations. 
A. W. PoweELL, 
Rolfe, lowa 


+ «++ MOTOROLA 55X11 AND 55XI1A 
Intermittent reception in these models 

sometimes can be traced to a rivet on 
the speaker frame. This rivet is in. 
sulated and used as a terminal for one 
of the voice coil leads—the other is jn- 
tentionally grounded to the frame, 
When the insulated rivet develops a 
short to the frame, it short-circuits the 
voice coil. A simple remedy is to remove 
the voice coil lead from the rivet and 
connect it to an insulated mounting lug 
that has been soldered to the defective 
rivet. 

C. T. MarTowicz, 

New York, N.Y. 








Now... THE KEY to 


SUCCESSFUL 
TELEVISION 


SERVICING! 


Compilation of confidential Television 
Notes and Information, the product of 
experience with 10,000 television seceiv- 
ers, available now for the first time! 


TRANSVISION'S "SERVICE NOTES" is 
the most valuable compilation of in- 
structions and data on Magnetic and 
Electrostatic Television Receivers. 
Though compiled in course of servicing 
Transvision kits, the information is appli- 
cable to any type of television receiver. 


“SERVICE NOTES" is complete witn 
photographs and diagrams. The informa- 
tion is worth a small fortune. The cos: 
is low... only $2.95. 


See your local distributor, or write to 


Raa \VTSror 


385 North Ave. New Rochelle, N. Y. 








14444 8-PAGE FOLDER. Get this 
“SOLDERING (easy as A- ac)" 

FOR Fae HOBBYIST, oa AND - 
HANDY MA 
step-by-step illustrations poi how to tin 

soldering irons, bind and solder wire splices, 
unite metals, etc. No obligation, just send us 


N AROUND THE HOME. Simple 


your nome ai oddress today. We'll mail 
your soldering folder without charge 


UNGAR Electric Fools, Yue. 





P. 0. BOX, 2255-G. TERMINAL ANNEX 
LOS ANGELES 54. CALIF. 
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TRANSMITTER TUNING UNIT BC-375 IFF 
Approximately 65 MMFD cond., coils > ; eal 
RF’ chokes. dials. assorted mica con- $195 TRANSMITTER 
densers, 2500 WVDC. Over $50.00 parts! ***| AND RECEIVER 
Brand New Automatic Direction Finder D — sien a , 
uo output Dynamotor, input voltage = 
RADIO COMPASS 12 to 24V., output voltage 100V. at 135 $995 Successfully used as a television re- 


: ceiver. 30 MC I.F. channel and video 
— a, gn $7500 ma, 800V at 20 ma, and 9 V. at 1.1 amp. amplifier; original diagram furnished. 
































cane fewer tunely BC-AR230 Transmitter Less tubes and power transformer. 
This equipment comes complete with : Including 4tubes and Rf Amps.| BC993AX TRANSMITTER 

Ae ae a wy ey oS =) BC AL229 R Complete with tubes and 

which is tunable from 200- in ™ i 4 W esé 

three bands. A complete instruction - Including 6 tub med tuning unit covering 80 $1250 
HA book for operation and maintenance : AN ncluding 6 tu a an meter Ham band, in- 
models accompanies this equipment. e oa esrcrant. o< 5 > — 

oa a BOTH fe als. 
vet : 
a on BC 433G RECEIVER we : UNITS $995 GEN. ELECTRIC BK22K RELAY 
s & Complete with tubes, $9950 ’ = ONLY METER 
or one used in good condition. = 3% Cote g Pe) 
AL oa 8 _ Overload Relay POWER TRANS. $398 @ haces e 
lops 3 Control Pots, $195 wy. $195 L10V. 60 cy. $995 
“ig ; = ‘ - ec. 1: 4V atl ; 
its the 49: S Amps, Sec. 2: 2%V at Type DO4I, Used in 
remove T-17 3” 0-1 MA conjunction 
e “ Patter and Brum- | }-75 Amps. Ideal for with SCR269F 

et and Dial cali Tf Wry CARBON field. Relay 1, 5,000 2x2 and 826 tubes. — changeover con- 
ing lug brated. 360 é fk f MICRO- ohms, coil current Hermetically sealed. ene tains 29V, step re- 


F ise © x SL” r 0-5 D.C. 
fective face. PHONE 10 MA., Relay No. 2, size 6” x 3¥2” x 414”. Kilo V and lay, 5 deck, 6 po- 


: . 110V, 60 Cy, AC coil, sition switch. 12V 
ideal : : c , 010 MA D.C. 
CZ, for antenna 89 S.P.D.T. 2%iz IF TRANS. D.P.S. 


Y. sutienelicing indlenter. hike new: | Variable Resistor 95° 5 GANG POWER 
——— With tubes and atale, 2900 chen. 49: VARIABLE TRANSFORMER 
used, in good condi- ° NDEN 
BC-654 tion. The frequency Mounted in aluminum CONDENSER $195 
Tran itt range of both transmitter and receiver |FILAMENT/shield can 1500 KC. $195 110V, 60 cy 
smirter i; continuous ve to 5800 KC; all | TRANS — air pense im- “ ; Sec. — 
H stages gang tune y anti-backlash | foRmERS | Pedance coupled type. side of center 0 
& Receiver worm gear dial mechanisms 125MA, 63V_ at 2.1 
Toggle Amps, 5V at 3 Amps. 


* bs i A 5 gang, .|Hermetically sealed. 
PYRANOL DYNAMOTOR | HV, Sey: Pri. Sec. $149 | Switch 50 MMLF.D. per| size 6” x 314” x 44". 









































’ . ‘ A. per 
CAPACITATOR| DA-3A Shelled case. 39° section with in- 
Input. $150 110-V, 60 cy. Sec.: 2.5V D.P.D.T. tuned padders| POWER TRANS. 





28 V.D.C.. at 5.25 amps. $945 30 Amps, in 18 to 1 vernier 
$995 10.5 AMPS Shelled case. 2 black drive. Primary 110V, $195 














Output, : Bakelite case. 60 cy., Sec. 
300 V. C. FM Radio and 30MC IF Cc d 700V each side of 
General 260 AMPS Transmitter ondensers center at 80MA. 6.3V 
vision 150 V.D.C.. BC-620-A TRANSFOR | Cap. Working Your at 1.2 Amps, 5V at 3 
ua of 1 - “FA, MER 2% MFD Volt Cost} Amps. Hermetically 


.010 AMPS 
44c iz ” ln 
eceiv- are” 20 MC - 27.9 MC H = < 5c — size 6” x 3% 
4” x 4%” x 3%”. Shippin 8 Wt. $995 Slugged Tune. 2 600 oil 49c 
S. 


ES oo pH ogee = Squirrel > ee te “y —— aes 

" is set has 13 tubes and has $7750 owdered iron % slug 

oP Butterfly Condensers dual Xtal controlled chan- Cage 7 Jacks, PLS5, PL68 

Oscillator assembly 76 to nels. It also contains built- Blower Asst. mica condensers 

c and 300 MC with acorn tube $] 95 in Fil. and Plate Meter. 2” outlet, 110 AC, 60cy | 3 bs. asst. hardware... 

givers. socket mounted Tubes used: (4) 1LN5, (1) Silent Ball Bearing | Pim straightener for min. tubes.... 

es on condenser. 1LC6, (1) 1LH4, (2) 1291, Motor, with mounting | E4r phones, 2000 ohms, used 

vicing Type B, frequency range = - (1) 1294. bracket. Johnson sockets, No. 210, 25W..... 
li- ) , eal for communication : 

ceiver. : etc. Used, in good condi- $199 Dozenl0O« Each 5.95 872A 195 

antenna con- $195 tion. Less power supply. - , , 
>» with denser 105-330 MC. Wt. 38 lbs. Complete with High-Speed Photo 


a Oscillator carrying case and dia- " 
forme 105-330 MC. —4%i Som - Flash Tube 


General Electric 25 MFD Photoflash pyramo! capacitator, 10,000 Flashes 644 _ 1.50 
2000 VDC-INT 95 | G\\ Stallross 12,000,000 lumens light |3gp7 

SPST relay 24V, 528 ohm. coil contact rating 5 amp. Nee output. Stops all action. 
Packed 2 to a carton . Ignition coil included on 

Coaxial solid copper tubing, 30 foot 2.95 back of bulb. 

30-20 MFD Solar condenser. 150 V. tubular ; 10,000 fiashes. 4 

Assorted tubular oil-filled condensers, up to 5 MFD, 15 for / Diagrams ‘ Ly ba ald 
lbs. assorted hardware 1.00 furnished. @S==JZ 6SA7, 165. 44: 

Westinghouse oil IMFD 6000V, WVDC i +1% 1 MEG. $g%5 : 12m6. 


144 MC radar osc., uses 15E with variable coupling, complete 
—— tubes . 

ssorted high frequency chokes, 25 for . ! 
Thordansen 300 MA power transformer, 110 or 220V, 60 cy. input, WRITE FOR FREE BULLETIN! 


ro yary | yy hey +o at 400/400 extra bias winding . a 

ct/100 at ° S : 4. 

—2e resistors 4% watt fully insulated in popular ohmages, , H e rs e Ra 10 Co 6 
or 49 


Thordorsen 748003, 2H-7H “git swing choke, size 442x5%x5'4. - 5249 GRAND RIVER e DETROIT 8, MICH. 


square black crackle case. 15. lbs. 


Assorted mica condensers, per 100 ‘ 
Wafer sockets, 4, 5, 6. 7 and 8 prong, per 100 20% DEPOSIT REQUIRED ON ALL ORDERS 


12” Utah PM speaker Alinco No. 5 with 6F6 output transformer.. All Orders Minimum Order $2 00 Michigan Customers 


Assorted knobs, push on wood and plastic 1.95 1.0.8. Detroit Add 3% Sales Tax 
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r=- On New Jersey eee 


.. is VARIETY- 


— New 
Raa \VTSTOR 


12’ TELEVISION KIT 


STANDARD Boot. 
—Picture size 
square inches. 22 ten 
and 12 inch picture 
tube. High fidelity 
FM sound reproduc- 
tion. Advaneed tele- 
vision circuit pro- 
vides any 
clear pict 
DELUXE MODEL — 
with Superb Built-in 
FM Radio. 
12” Standard Television Kit 
12” DeLuxe Television—FM Radio Kit 
ad — Kit 
Complete with tubes, less cabinet) 
Cabinet ' Pp 12” Television Receiver 
REPUBLIC 7” TELEVISION KIT 
LESS CABINET $165.00 
Complete Line of Television Components 
DEALERS’ PRICES ON REQUEST 


NEW! 
PREMIER 
Model 570 

MICROMASTER 
Band Spread Dial 
SIGNAL 
GENERATOR 


For testing and 
aligning SEOs - 
CAST SHORT- 

AVE, FM and 
TELEVISION _ RE- 
CEIVERS. Exclusive 
Band Spread Dial 
geared to the tuning 
condenser and main Suet, giving a total scale length 
of approximately 60 inches. Three-color dial directly 
calibrated in Kilocycles and Megacycles, Range: 75 
KC—150MC. Size: 12%4”x12"x5%%”. 

$5475 
NET 


COMPLETE WITH TUBES 
AND CO-AXIAL CABLE. 

ELECTRIC MOTOR KIT and BOOK 

Complete, everything page. including two 

batteries, quality 

a 








Quantity Prices on Request 











TAPPED OSCILLATOR cous for 12SA7- 99 
68A7 Se each, 10 for * 


} 10 for 69e 


Bargain! Guaranteed! 


100 Assorted Bypass Condensers 600V 
Value $11.00. 
SPECIAL 


DUAL 30 mmf. AIR TRIMMERS. 
50 mmf. AIR TRIMMERS.. 








SUPERIOR Model 670 


Super-Meter 


A_ Combination Volt - Ohm 
Milliammeter plus eer | 


Decibel Measurements, 





Complete with test leads 
and instrue- 
tions ° 





Full line of Weston-R.C.P.Supreme 
Superior-R.M.S.-Test Equipment 





Write Dept. RC-12. 20% Deposit with order required. 
Please add sufficient postage. Excess will be required. 


Variety ELECTRIC CO., Inc 
rs) Oe a 





MAKING MAGNETIC PICKUPS 


By EDWIN COOPER 


MY experiments with magnetic pick- 
ups for steel-stringed musical in- 
struments have led to development of 3 
models that work well. All models can 
be constructed cheaply and simply. Each 
uses Alnico magnets that may be ob- 
tained from discarded PM speakers, a 
coil of fine wire, and some scrap metal. 
Aluminum or brass will do. 

The first model, shown in the photo- 
graph, consists of a magnet about % 
inch square and 1% inch long, a non- 
magnetic metal bracket, a 2%- x 38-inch 
sheet of %-inch plastic, a 2-inch piece 
of %4-inch steel rod, and a field coil 
from a small speaker. The coil used 
in this model is % inch thick, 1% 
inch outside, % inch inside diameter, 
2,600 ohms, d.c. resistance. (Fig. 1). 

Cut a hole in the center of the plastic 
plate so that it will make a snug fit 
around one end of the magnet. Insert 
the magnet in the hole so it projects 
about 1/16 inch through the plate. 
Place the field coil over the magnet and 
bend a U-shaped bracket from brass or 
aluminum so the magnet and coil can 
be fastened firmly to the plastic plate. 
Lay the steel rod across the top of the 
magnet and drill a small hole through 
each end. Tap the holes, drill corre- 
sponding holes in the plastic and brack- 
et, and assemble the unit with brass 
screws. Connect the leads from the coil 
to the input jack of the amplifier. 

For the second model (Fig. 2), 2 
identical magnets from small speakers 
are used. The end plates are cut from 


MAGNETS BRASS SCREW PLATE 








Fig. 2—Two magnets are used in this device. 


nonmagnetic metal. These are long 
enough to extend about % inch on each 
side of the instrument strings and wide 
enough to form sides for the coil that 
is to be wound around the magnets— 
% inch wider than the cross section of 
the magnets should be about right. Drill 
a hole in the center of each plate and 
tap one for a small screw. Locate the 
magnets as shown with like poles 
against the same plate. Hold the mag- 
nets in position with a brass screw 
through the holes in the plates. 


To check the polarity of the magnets, 
place them end-to-end so that they do 
not attract and mark these ends. Place 
them against the same plate. 

Wrap each magnet with 3 or 4 layers 
of Scotch tape. Wind a single coil of 
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Fig. ay very simple and cody: wade pre 


very fine enamel-covered wire on the 
form made by the magnets and end 
plates. The coil should have a resistance 
of 2,000 ohms or more, 

The third model (Fig. 3), works 
well but is slightly larger than the 
others. In this model, magnetic metal 
plates are used Two magnets are 
mounted on the same end of the plates 
with like poles against the same plate. 


N 


Colt MAGNET 


K 








LEADS TO AMP METAL PLATES 
Fig. 3—Plates can be shorter when required. 


A coil of many turns of fine wire is 
wound on the opposite end of one of 
the plates, as shown. 

The pickups are mounted on the in- 
strument just in front of the bridge. 
The first model has the rod at right 
angles to the strings, and the others 
have the planes of the coils at right 
angles to the strings. 

(The impedance of the pickup coils 
depends on a number of variables. If 
the unit does not work well in the high- 
impedance input circuit of an amplifier, 
try using a multimatch input trans 
former and adjust for best performance. 
—Editor) 


SPEAKER SHIMS 


Good speaker shims, particularly for 
small speakers, can be made from re 
jected negatives from roll film. The ma- 
terial is 0.005 inch thick and of uniform 
stiffness. Negatives can be cut to fit ex- 
actly around the pole piece. Be careful 
not to get any service solvent on the 
shims. 

THOMAS E. RUMNEY, 
Toronto, Canada 


for DECEMBER, 1947 





3 | Te Meu Model 257 


Nit ANALYZER 


<= (THE MOST COMPLETE MULTI-RANGE, 
/MULTI- SERVICE UNIT EVER DESIGNED! 





IT'S A 1000 OHMS PER VOLT V.0.M. 


Measures D.C, Voltages (ot 1,000 ohms ‘per volt) -up 
t6 3,000 volts, A.C. Volteges {ot 1000 ohms per 
% Mee Ss, 8. eae Vell) up %© 3000 Veits, D.C. current up to 15 
wire is eS Ge S Ser tags amperes, Sore og to 1000 megohms. 
one of oF wie . oe 


~~ 


‘TES 
quired. 


or 


ans? 


the in- a RT 
bridge. P . i ‘ 
t right | Sixty, yes Sixty separate ranges are provided by this most versatile unit ever designed. 
others 
Jes Specifications 
coils A.C. V.T.V.M. VOLTS: (Input resistance— D.C. CURRENT: — 

ses. if 10 megohms shunted by 8 micromicro- 0 to 3/15/30/75/150/300/750 Ma. eel gy oy by 
1e high- farads. do Range—50 cycles to 500 0 to 3/15 Amperes. hand-rubbed oak cabinet 
nplifier, Megacycles.) RESISTANCE: 


complete with test leads, 
oo 0 to 3/16/30/75/150/300 Volts. 0 to 1,000/10,000/100,000 Ohms V.T.V.M. probes and in- 


rmance. D.C. V.T.V.M. VOLTS: (At 11 Megohms In- 0 to 1/10/1,000 Megohms. structions, Size: 6,” 
put Resistance) CAPACITY: (In MFD) 1034,” x 14”. 
0 to 3/15/30/75/150/300/750/1500/3000 .0005—.2 .05—20 .5—200. 


Volts. REACTANCE: 


D.C. VOLTS: (At 1,000 Ohms Per Volt) 10 to 5M (Ohms) 100—50M (Ohms). 50 
— 0 to 3/15/30/75/150/300/750/1500/3000 § .01—5 (Megohms). 
a a Volts. INDUCTANCE: (In Henries) - 


x 


The ms A.C VOLTS: (At 1,000 Ohms Per Volt) 035—14 .35—140 35—14,000. 
uniform 0 to 3/15/30/75/150/300/750/1500/3000 DECIBELS: 
saan Volts. —10 to +18 +10 to +38 +30 to +58. 


| careful 
on the 


=: I| MOSS ELECTRONIC DISTRIBUTING CO. °'sce'sc xe" 
" : NEW YORK 7, N. Y. 


v1947 


AVAILABLE FOR IMMEDIATE SHIPMENT FROM STOCK — 20% DEPOSIT REQUIRED ON ALL C. 0. D. ORDERS 
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SENSATIONAL 
SURPLUS SALE 


NAVY COMPARTMENT 

SPEAKER AMPLIFIER UNIT. 

With Heavy Duty Speaker 

(32 0z.). Speaker alone worth 

$25.00. 

Works from 

110 V. AC DC 

used, but in 

operating 

condition. 

Uses 35-Z5 

rectifier and 2 35L6's in P.P. audio input 
006 watts, 600 ohm imp. 5 oa selec- 
tion input. Volume control wit 

tubes in grey case 14x 14x7!/. $G-95 








FREQUENCY METER 


aa) 


Value $25.00 


Directly calibrated on large vernier dial 
from 80 to 300 meg. Also includes Auto- 
matic switching arrangement. Beautiful 
black metal case, Instructions included, 





MALLORY LINE NOISE FILTER 


9. 


Value $10.00 





Rating 110-220 V. (AC-DC). $10.00 Value. 
1000 ft. $3.50 


A WIRE BUY [00 ited 


No. 18-7. Strand Black Plastic ¥%” O.D. 
Indoor or Outdoor Wiring, 15,000 #. ($270 
value) for $33.00 


CABINETS 


CLOSE-OUT 
. e 


12 or more $1.25 eack 
Radio or amplifier cabinets never again 
offered at these prices. All sturdfly con- 
structed. Stock up Now. 








SEND POST CARD FOR 
LATEST BULLETIN 


MANUEL KLEIN 


74 CORTLANDT ST. 
NEW YORK 6, N. Y. 








WORLD WIDE STATION LIST 
(Continued from page 38) 
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10.000 
10.220 
10.730 
10.780 
11.040 
11.080 
11.630 
11.650 
11.680 
11.690 
1.700 
11.700 
11.700 
14.7140 
11.710 
11.710 


1.720 
41.720 


KWIX 
GSC 


beam, 0115 
ry ENGLAND; 1100 to 1315; 
; 1430 to 1530; 1615 to 


30 
MELBOURNE, AUSTRALIA; 1100 to 


DELHI, INDIA; 0900 to 1230 
HUIZEN, NETHERLANDS; 1400 to 
1500; 1745 to 1815; 2000 to 2200 

MEXICO CITY, MEXICO 

LONDON, ENGLAND; 1800 to 2230; 
2300 to 0030; 1230 to 1600 

CAPETOWN, SOUTH AFRICA; 0300 
to 0700; 900 to 1030 

RIO : JANEIRO, BRAZIL; 1600 to 


si EPPARTON, AUSTRALIA; 0330 00 
200 
SAN Jost. COSTA RICA; 0700 to 


KALGAN, CHINA; 0400 to 0815 

MONTEVIDEO, URUGUAY; 1530 to 
2100 

LONDON, ENGLAND; 0045 to 0130; 
0200 to 0300; 0600 to 0630; 0700 to 
0900; 1045 to 1400; 1700 to 2030 

MONTREAL, CANADA; 1600 to 1800 

Leseen. ENGLAND; 1500 to 1730; 

800 to 2230; 0100 to 0500 

CHUNG KING. "CHINA; 0630 to 1030 

eoecowe t HAWAII; 0400 to 1100 

MOSCOW U8.8.8.; 1100 to 1220; 
2200 to’ 2235 

a A vou. soe Caribbean beam, 

DIXON, TCALIFOR ny I 
Australian beam, 0245 

DELANO, CALIFORNIA: , 
Australian beam, 0400 to 1000 

DELANO, CALIFORNIA; South 
American beam, 2000 to 2200 

NEW YORK CITY; Brazilian beam, 
1900 to 2100; South American beam, 


2115 to 2215 
INDIA: 0125 to 0180; 0200 
0 to rok 5: 300 to 0830; 


SAN FRANCISCO, CALIF.; Alaskan 
to 034 


arpa, 


\, 
to 0400; 0730 
0845 to 1230; 2040 
NEW YORK CITY; Drazilian beam, 
1800 to 1900; 2000 to 2200 
VATICAN CITY; 1209 to 1330 
— CITY, MEXICO; 0700 to 


0045 
SHEPPARTON, AUSTRALIA; 0900 


to 
TEHERAN, IRAN; 1200 to 1430 
ey AIRES, ARGENTINA; 1600 


CINCINNATI, eure; South Ameri- 
can beam, 1900 to 2400 

DELANO, CALIFORNIA; Japanese- 
Chinese beam, 0400 to 090 100 

FORT DE FRANCE, MARTINIQUE; 
past to 1245; 1600 to 1610; 1730 to 


MOSCOW, U.S.S.R.; 2300 to 0730 
RIO DE JANEIRO, BRAZIL; 0430 to 
0600; 1415 to 1445; 1500 to 2100 
CHUNGKING, CHINA; 0900 to 1030 
LISBON, PORTUGAL; 1900 to 2000 
LEOPOLDVILLE, SeLetan CON- 
0; 1300 to 201 

DELANO, CALIFORNIA: Philippine 
beam, 0400 t 

VIENNA, AUSTRIA: 2345 to 2030 

LONDON, ENGLAND; 1215 to 1600; 
1760 to 2300 


HAVANA, CUBA; 0715 to 0045 


JOHANNESBURG, SOUTH. AFRICA; 
o 0 

ATHENS, GREECE; 1300 to 1800 
0545 


to 0845; 


WASHINGTON, D. C.; U.8. Bureau 
of Standards; frequency, time, and 
musieal pitch; broadcasts continuous- 
ly day and night 

FOOCHOW,. CHIMA; 0460 to 1000 

a A 3 JANEIRO, BRAZIL; 1700 
@ 


NAIROBI, KENYA; 0500 to 0600; 
0830 to 0915; 0945 to 1 
STSCRNOLE. SWEDEN; 1100 to 


LISBON, eereest: on to 1130; 
1230 to 1500; 1600 ¢ 
PONTA DEL GADA, “AZORES; 1500 


moscow. ye 1980 to 0300; 
0600 to 0800; 6830 to 1300 
CANTON. CHINA; 0400 to 0915 
Lemeen. ENGLAND; 0600 to 0645; 
0700 to 0900; 1000 to 1130; 1145 to 
1200; 1230 to 1430 
CRTs, Sees 1830 to 2400; 


PARAMA CITY, PANAMA; (700 to 


LONDON, ENGLAND; 2300 to 0030; 
0600 to 0715; 0830 to 1015; 1130 to 
1600; 1800 te 2330 

STOCKHOLM, SWEDEN; 2000 to 2100 

CINCINNATI. OHIO: South Ameri- 
can beam, to 2400 

MELBOURNE, AUSTRALIA; 0230 
to 0345; 0200 to 0145 

BERNE, ae Tuesdays 
and Fridays, Zz * 1130; Saur- 
days, 1550 "4 625 

KIEV, U.S.S.R. 

R10 eo x. JANEIRO, BRAZIL; heard 
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CIRCUIT 


TESTER 


Can Be 
Used In 
Place of 
Multimete-’ 


COMPLETE WITH INSTRUCTION BOOK 


TESTS: 


1. Indicates AC and DC Voltages. 

2. To Measure Resistances of Circuits, 

3. Test for Fuses. 

4. For Continuity of High Resistance Cireults, 

5. Test for Capacitors. 

6. For Continuity and Measurement of Resistance of 
Circuits. 

Small, compact unit c d in a strong 

metal box measuring approximately 5%” leng, 

3%” wide, 3%” deep, weighs approximately 

2 Ibs. Test leads are provided. Power may be 

supplied to test unit from 115 to 130 volt AC 

or DC. Complete instruction booklet with 

each unit. 

New. Shipped in Original Sealed Metal Container! 

Shipping Wt. 34% Ibs. F.0.B. Chicago, I. 


SCHUH'’S RADIO PARTS 


1253 Loyola Avenue e« Chicago 26, Illinois 


-_ 











CONVERSION 
TELEVISION CABINETS 


15” 
Television 
Set 


+485" - 


Build yourself i in two hours your own 
15” or 20” Television Set from a new 
RCA latest Model 7” Television Receiver. 
We supply you with Cabinet, new RCA 
13 Channel Television set complete with 
tubes, 15” or, 20” Picture tube, Focusing 
Coil, Focus Control and diagram of 


changes. 
Same, but.with 20” Tube 
and Larger Cabinet ... $675" 
World’s First Specialized House In Television 
TELECTRONICS SERVICE & SUPPLY CORP. 


264 West 40th Street New York 18, N. Y. 
Phone PEansyivania 6-8730 














for DECEMBER, $947 











HOW’D YOU LIKE TO dag a 


these famous Ghirardi Training Course Books 


€ FOR CHRISTMAS? 


4 


Friends or relatives are probably wondering what to give YOU this Christmas. Then 
why not drop a hint that nothing would please you more than Ghirardi Radio-Elec- 
tronic training course books? They'll appreciate the suggestion—and you'll appreciate the 
books every day of your life. What finer gift could you ever hope to receive than these 
giant training books that make it easy as A-B-C to learn basic Radio-Electronics and 
to troubleshoot and repair all kinds of radio and electronic equipment? And why not 
give these big books for Christmas to your own friends who are interested in radio? 


BEGINNERS! LEARN BASIC 
RADIO-ELECTRONICS 


as fast as you can read! 


No matter what phase of Radio or 
Electronic work you'd like to specialize 
in, you'll need the basic training that 
Ghirardi’s 3% Ilb., 972-page RADIO 

PHYSICS COURSE book gives. 


THIS FAST, EASY WAY! 


You don’t have to be an expert to make ordi- 
nary repairs in 4 RADIOS OUT OF 5! You 
don’t need a lot of high- priced test equipment! 
Every receiver has its “weak” spots that give 
trouble first. Ghirardi has compiled case histories 
of these common troubles into a big 744-page 





More people have gotten their start 
from this giant book than any other 
book or course! On a survey among 
hundreds of radio service experts, 
engineers, instructors, etc., 9 out of 
10 said that Ghirardi’s RADIO 
PHYSICS COURSE is the finest, 
easiest - to- understand Radio - Elec- 
tronic Training Course on the mar- 
ket. And you buy it for only $6 for 
the complete course—on a money- 
back guarantee basis! 


RADIO PHYSICS COURSE is espe- 
clally written for home study without an 
instructor. Nothing is omitted or con- 
densed. Starting with a thorough, easily- 
understoed foundation course in Basic 
Electricity, the beok takes you step by 
step through ng entire fleld 
Radio Electron Actually. 

PHYSICS COU RSE gives you the scope 

of 36 complete courses in one big book. 
If broken inte sections and sold as 4 
series of lessons, you'd regard it as a 
bargain at $50 or more. But you get it 
all at once! You learn as fast as you 
can read. Subjects that seem highly 
complicated in other ceurses are mado 
crystal clear both in text and by over 
508 clear pictures and diagrams. Matl 
coupon today. Kemem' you don’t ac- 
tually risk a cent. OUR 5-DAY 


LEARN FAST! 
LEARN RIGHT! MONEY-BACK GUARANTEE IS 
is YOUR ABSOLUTE PROTEOTION. 


The most widely 

used radio frain- 

ing book in the 
world 


Only $5 for 
the entire 
course. 











RADIO TROUBLESHOOTER’S HANDBOOK. 
When you want to repair a set, just look up its 
make and model number. 4 times out of 5 the book 
tells you what the trouble is—and exactly how to fix 
it with a few simple tools. It’s a service short cut that 
really works. The book pays for itself in time saved 
THE FIRST TIME YOU USE IT. Smart servicemen 
use it on every job. 


DO TWO JOBS ... IN THE TIME 
NORMALLY REQUIRED FOR ONE! 


RADIO TROUBLESHOOTER’S HANDBOOK tells 
you what to do and exactly how to do it in repairing 
practically every radio model in use today. And that 
is just the beginning. It also contains the most com- 
plete, genuinely helpful Tube Chart you've ever seen. 
Dozens of pages contain I-F alignment peaks for over 
20,000 superhets and data on I-F transformer troubles. 
Hundreds of additional pages contain tables, graphs, 
charts and service information to help you repair any 
radio ever made easier, AND TWICE AS FAST! You 

et the complete, 744-page, manual-size boek for only 
$5. See money-saving offer below! 


po MONEY SAVING * 
SPECIAL OFFER! 





Get a complete PROFESSIONAL 
RADIO SERVICE TRAINING 


“ AUTOMATIC 
TEACHER” 


show you exactly 
how to repair 
OVER 4800 
RADIO MODELS 
Fix Radios Without 
Costly Test 
Equipment! 


Let Ghirardi’s RADIO TROUBLESHOOTER’S 
a save you time and money on 


on service jobs. 


Let 


his MODERN 


RADIO SERVICING train you for professional 





Makes the 
hard jobs easy 
to do! 


Trains You Scientifi- 
eally for All Phases of 
Radio-Electronic Serv- 


RADIO-CRAFT 


At Home Without An Instructor 


Ghirardi’s om 1800-page MODERN 
RADIO SERVICING is a complete, 1-volume 
course in PROFESSIONAL service methods 
of the kind that open doers te big money op- 
portunities which only seientifically-trained 
men can grasp. It shows how to avoid guess- 
work by analyzing radie and other electronic 
circuits by professional m . Explains hew 
all basic types of radio test instruments werk. 
Tells when, why, where and exactly how to 
use them. Shows how to troubleshoot both 
circuits and complete equipment; how to make 
repairs and replacements; how to analyze 
components—even how te run a successful 
radio service business of your own. 


Trouble Shooting Instruments 
and Repair 


MODERN RADIO SERVICING is in- 
valuable as a “refresher” course for men al- 
ready in the radio service business—and it’s 
worth its weight in gold to service beginners ! 
Everything is explained so clearly it can 
easily be understood at heme without an in- 
structor. 706 clear illustrations and 720 Self- 
Test Review Quest - speed up tonraing. 
Only $5 for the big 4 tb. book—on our 6-DA 
MO ——— GUARANTEE, See —. 
saving offer in coupon. 
DECEMBER, 


for 1947 


service work of all kinds! Get BOTH big 
oks for only $9.50 ($10.59 fer- 
eign.) See Money-Saving Offer 
in coupon, 


Mere, 


Dept. RC-127, Murray Hill Cooks, Inc., 
232 Madison Ave., New Yorx 16, N. Y. 

O En j find $ for whigh send me the Ghirardi Book(s) indicated be 
low; or . (no foreign C.O.D.’s) and I will pay pestman this amount 
plus a small pestal charge when he delivers my package. If the books are not en- 
tirely satisfactory, I’fl return them within 5 days and you guarantee to refund 
my money. 

O RADIO PHYSICS COURSE $5 ($5.50 foreign) 

© MODERN RADIO SERVICING §5 ($5.50 foreign) 

0 RADIO TROUBLESHOOTER’S HANDBOOK $5 ($5.50 foreign) 

0 wo -ag Saving Re a OFFER! Both Modern Radio Servicing 

Radi only $9.50 for the two ($10.50 foreign), 
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a 


6 V. (In metal carrying case) ...cececes 4.00 
6 V. (New) (Dry-charged) ....ccccces.- 3.00 
V. (New) (Dry-charged) ......+e000+-$1.00 


mene electrolyte specific gravity 1.625) (Drug- 
store 





BC-375E GE MOPA 
TRANSMITTER 


with one tuning unit, choice oe. hd 250 





TUNING 
UNITS 


TU-6B, TU-5B, 
TU-TB, TU-8B, 
TU-10B, TU- 
9B, TU-26B 


Antenna tuning unit BC-306A ......... $3.95 
Dynamotor PE-738C .. 


seeeeeeees 





HS-33 HeaAphones (New) 
HS-30 Herd hones with cushions. Low 
impedance 


24-28 V. at 70 
amp. 2000 W. 
gasoline engine 
generator with 
electric starter. 
Power supply 

which can be 


plane engines, to charge batteries, as a weld- 
ing machine, lighting system, or for an ama- 
teur radio station, Height, 2142”; Width, 
17%”; Length, 2456” and weight, 115 Ibs. 


TELRAD 18-A FREQUENCY 
STANDARD 


Checks signals in the range of 100 Ke. to 45 
Mc. with a hich degree of accuracy. Self- 
contained power supply for 110, 130, 150, 220, 
and 250 V. 25-60 Cy. AC. Complete with tubes, 
dual crystal, and instruction book. Brand 


new. One of the best buys on $24.95 


the surplus markets 








BC-348 COMMUNICATIONS 
RECEIVER $49.50 


6 bands, 200-500 Ke. and 1.5-18 Mc. 2 stages 
RF, 3 stages IF, BFO, crystal filter, manual 
or AVC. Complete with tubes and 24 V. dyna- 
motor. These receivers have been thoroughly 
checked in our work-shop and found in excel- 
lent condition, 

BC-348, 110 V. AC power supply, includi 


SELSYN 
INDICATOR 


Selsyn Indicator 
(operates from 15- 
25 V. 60 cy. AC 
supply) 

5” model ... .$2.85 
3” model .... 2.00 





BEAM ROTATING MOTORS 


Motor with mount- 
ing plates, etc. 


$14.50 


Used to rotate your 
beam antenna 
Motor only, 24-28V. 


$9.95 





~~ ‘conversion instructions. Complete ue 





COLLINS AN/ART-13 TRANS- 
MITTER 


A compact, light-weight, modern, high-pow- 
ered transmitter. Frequency range 2-18-1 Me. 
on any of its 11 autotune crystal controlled 
or master oscillator channels. December 1946 
“Radio News” gives conversion data for con- 
verting 24 V. DC operation to 110-V. AC. 
All of these are in exceptionally fine condi- 
tion, tested in our labs. Weight, 67 $88 5 
Ibs. (Dynamotor included.) e 








All equipment advertised herein is un- | 
conditionally guaranteed to the cus- 
tomer's satisfaction to this extent: Re- 
turn any item advertised within five 
days after delivery for full refund ex- 
cept transportation charges (both 
ways). 
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ee Supply (transformer 110 V.-30 V.) 





Telegraph ke keys (New) 


- ELECTOMODE HEATER 


This is a heater 
used to heat the 
trucks of the 
£CR-299 mobile 
units — which 
proved highly 
successful dur- 
ing the war. Op- 
erates from 110 
Vv. AC or DC, 
1,500 watts. Con- 
tains blower 
unit for forced 
air heating 
which can also 
be used for fan 
during warm weather. Thermostatically con- 
trolled with motor protect Thermotron. - $29.50 


CARBON 
MICROPHONES 


-17- 
Rd ma 
crophones 





DECEMBER, 
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AIRCRAFT SUPPLIES ARB (CRV-46151) AIRCRAFT 
MG-149F . RADIO RECEIVER 
INVERTER 7. a 


G-tube, 4 band, <% 
su per-heterodyne _ 
(H oltzer- : ; receiver wi-h - 
Cabot Elect. "a — —_ yuilt-in dyna- 
e “ = motor. De- 
signed for 
reception 
of MCW, 
(tone or 
voice) 
CW wi-h- 
in the fre- 
quency 
range 195 
; Ke. to 9.05 
Input 24V. DC 36 amps. Out ut 115 V. 400 a We 


cy. AC, 500 V. A. Output at 90% P.F. a A Cy of these in oe y Fy 








GENERATOR CONTROL BOX 


aa M. 


a—Sensitive Altimeters 

b—C yro-horizons 

c—Magnetic Compasses ° 
d—MN-26 Radio Compass (New) 
SCR-269F Radio Compass (New) 


$5.85 


, Contains one 2%” round 0-300 AC voltmeter 
, —_ a i ic: oe DC oe. 
: so plug, switch, relay, condensers and choke 
LANDING “ coil, (New.) 
LIGHTS PE-103 GENERATOR _ 
PE-103 Generator. Dynamotor power supply. 
Landing Lights, Operates from 6 or 12 V.; delivers 500 ft ~' RECTIFIER RA-63-A 








24 =«*V. retractable at 160 Ma. (Brand New) 
600 watts, 





Battery 

SCR-274N Command Set (ARC-5) components charger or 

—n —_—_—_ rectifier or 

ss power sup- 

ply anits. 

110 V. 60 cy. 

input: 72 V. 

8 amp. out- 
put. (New) 


TUBE = ; $19.75 








HEATERS 

Ta ot te onl " ‘ BC-221 

ease pur- ' FRE- 
75 on QUENCY 


METER 
Modulator with dynamotor .......... - $4.75 
Westinghouse . pe Covers 125-20,- 
9-500 Mill‘amrs or Receiver, 3-6 Mc. (BC-454-A) : 00? Ke. Battery 
9-1¢ Milliamps me- Receiver, 190-550 Ke. (BC-453-A) . or 110 V. AC vi- 
ters, choice Receiver, 6-9.1 Mc. (BC- 455-A) brapack operat- 
ed. Beautifus 
equipment. 








$3.50 Transmitter, 3-7 Mc. (BC-966-A) 
Transmitter. 4-5.3 Mc. (BC-457-A) J 
Transmitter, 5.3-7 Mc. (BC-458-A) 9 $39.95 





SCR-522 Transmitter and Receiver Clos- 
ing Out} 


RCA AVT-12A Aircraft Transmitters 
(Closing Out) 3 
BC-929-A (Closing Out) ....cccccecees> 





SETCHEL-CARL- ve : 
SEN RECEIVER , TWO BAND BC-222 WALKIE 
BC-1206-C i TALKIE 

24-28 V. DC. Tubes, 3- ; Operates 28-38 and 38-52 MC. Ideal for use as 
14H7; 1-4R7; 2-8D7;3 : ten meter field units. Less accessories and 
195-400Ke. Size, 4" x 4” x : tubes. (Uses type 30 and type 33 tubes) 
65%” wide. 4 lbs. With 
ee oe _ Battery pack for above unit $5.00 


-? Hand set for above unit $5.00 ea. (New) 
$5.95 ee Telescoping antennae $2.95 ea. 


ADDRESS DEPT. RC-12 - 
Kadto Unless Otherwise Stated, All of 
This Equipment Is Sold As Used 
CASH REQUIRED 
130 W. New York St. WITH ALL ORDERS 
J . 
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Reda \VTS ore 


7 TELEVISION 


KiT 


with COMPLETE FM RADIO 


COVERS 
ENTIRE 
FM BAND 
(87.5 TO 
108.5 MC) 


TRANSVISION 7” De Luxe Television Kit with 


FM Radio Receiver 

to assemble; 
18 " hes and picture tube. 
and 60 ft low-loss lead in cable 


7” Standard Television Kit 
Table Model Cabinets for a 


10” CONVERSION KIT 


no technical knowledge require vr 
Folded Dipole Antenn 
LisT 


$199.00 


LIST $169.00 
LIST $32.50 


with 10” Electrostatic Tube and Directions. Converts 
LiIsT $s 


any 7” Television Kit to 10” size 


69.00 


Also 10” STANDARD TELEVISION KIT. ag $239.00 


Tabie model cabinet 


T $35.00 





TRANSVISION 


pat en- 
larges any 7” 
television pic- 
ture to equivalent 
picture of 10” 
television set. 


Hag adapter ar 
rangement for 
Transvision Pan 
els and cabinets. 
Optically ground 
and polished to 
high accuracy. 
Plastic, gives 
50% gre ater light 
transmission than 
equivalent gla 

lens. 
LIST .... 86 38 


PICTURE BLOW-UP LENS 


TRANSVISION 8-TUBE 


FM RADIO RECEIVER 


Covers entire FM Band (or. 5 to 108. ad _ 





Sanerseats 


No i chnical knowledge required for assembly. Makes 


Fas M Radio Receiver worth 2 to 3 
t 


times cost of 


Mo“el FM-1 8-tube FM Radio pet ae Kit, 


with 10” Speaker and Tubes 
FM CONVERSION KIT 

1) 
Sau “present television receiver 


HIGH-FIDELITY FM TUNERS 


Model FMF-2 .. -« 
tube 


Me nee ‘1 FMF-3S . . 
Modes FM-107R.....- 3-Tube 
tu 


Model FM-107 .. . 
tube 


0-Tube IF 


All prices fair traded Al 
west of the ‘mississippi Rive 


ST $64.95 


you to incorporate a complete "s Radio into 
LIST $29.95 


2-tube Tuner Front End (less 
LIST $21.65 

+ 3-tube Tuner Front End (less 
LIST 30.75 


IF Ametites Kit (les 


iv $21. 65 


Pan Kit (less 
List 


41.20 


oll 5% higher 


See your local distributor, or for further 


information write to: 


TRANSVISION IN 


385 North Ave., New Rochelle, 


Dept. 
R. C. 


N. Y. 














FM AND TELEVISION DESIGN 
(Continued from page 33) 





| to a double superheterodyne circuit is 
| shown in Fig. 7. The unusual feature of 


this circuit is the use of a single oscillator 
(Colpitts) for, both mixing operations. 

There are 3 coaxial tuners: C1TI1, 
T2C2C3, and C4T3. C1 and T1 tune over 
the 88-108-me range. They receive the 
input signal and apply it to the grid of 
V1 (14 7TF8). At the same time V1, using 
C3, C2, and T2, is operating as a Colpitts 
oscillator and generating a voltage 
which mixes with this input signal. For 
a station signal of 100 mc., the oscillator 
frequency is 47.85 me. The difference 
between these 2 frequencies is 52.15 me, 
and T3 and C4 are resonant to this fre- 
quency. The 52.15-me signal now mixes 
in V2 with the 48.75 mc of the oscillator, 
producing a difference frequency of 4.3 
me, and i.f. in this particular receiver. 
The signal is thus lowered twice to reach 
the final 4.3-mce value. 


RCA Transmission-Line Tuner: A tuner 
using what might be termed a parallel- 
wire transmission line is found in the 
latest RCA television receivers. (See 
Fig. 8.) A television receiver must be 
capable of tuning to each of the 13 tele- 
vision channels; so the line is construct- 
ed to act as a quarter-wave transmission 


Fig. 9—Permeability tuner used by Zenith. 


line for each channel. To vary the ef- 
fective length’ of the line, a movable 
shorting bar is used. Adjustable coils 
L25 and L26 provide the correct length 
of line for the highest channel, No. 13. 
Its frequency range is from 210 to 216 
me. For each lower channel, the shorting 
bar is moved progressively down the 
line. As we insert more inductance into 
the line, the frequency becomes propor- 
tionately less. Between channels 6 and 
7 there is a frequency gap of 86 mc. 
Channel 6 extends from 82 to 88 me; 
channel 7 from 174 to 180 me. Adjust- 
able coils L11 and L12 are inserted into 
the line to make the transition between 
these 2 channels. 

The inductances which compose the 
line are of 2 types. From Lil to L26 
inclusive, each coil is a small nonadjust- 
able silver strap between the switch con- 
tacts. Each strap is cut to represent a 
6-me change in frequency. Coils L1 to 
L10 inclusive are wound in figure-8 
fashion on fingers protruding from the 
switch wafer. 

Each of the 3 input circuits, the r.f. 
amplifier, the oscillator, and the mixer, 
have the same type of construction. The 
mixer is coupled to the r.f. amplifier 
through C10, C12, C13 and a single turn 
of link coupling. The coupling is close, 
purposely so, to produce at least a 4.5- 
mc band pass on each of the 13 channels. 
Within the mixer itself, a 10,000-ohm 
resistor is shunted across the circuit to 
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insure a suificiently wide band spread, 

The 10,000-ohm loading resistor is ef. 
fective only in channei 9 and all lower 
channels. Above channel 9 the resistor 
is shorted out by the shorting bar. Ip 
the 4 highest trequency channels, suf. 
ficient band spread can be achieved 
without the use of this loading resistor, 

It is obvious that in tuners of this 
type, each coil switched into the circuit 
depends upon the coils which are al. 
ready in the circuit ahead of it. Hence, 
in alignment, we start with the highest 
channel and adjust coils progressively 
until the lowest frequency channel js 
reached. In the r.f. amplifier line, ad- 
justments can be made only at the be. 
ginning of the 7 higher channels and at 
the beginning of the 6 lower channels, 
The same number of adjustments are 
available for the converter line. If the 
circuits are functioning properly, all of 
the remaining channels will fall into 
line. In the oscillator, adjustments are 
provided for each channel. This is neces- 
sary because a single frequency is gen- 
erated in each instance and it must be 
accurately set. 

In the tuner of Fig. 8, double triodes 
are used in each r.f. circuit. In thé rf, 
amplifier, the transmission line lead-in 

(Continued on page 71) 


Fig. 1O—AM-FM tuning assembly, two views 


for DECEMBER, 1947 














RADIO-CRAFT 


BUILD YOUR OWN SIGNAL TRACER 


We are pleased to announce we have obta:ned an exclu- 
sive franchise to distribute the well known Model CA-12 
Signal Tracer in kit form. The Model CA-12 sells regu- 
ia for $34.85, here is your opportunity to save $10 
with the added advantage of complete familiarity of de- 
sign and operation made possible when you build your 


MODEL CA-I2 Kit 
includes ALL PARTS 
assembled and ready 
for wiring, circuit dia- 
gram and detailed 
operating data for 
the completed instru- 
ment, 


own instrument. 


THE MODEL CA-12 KIT COMES COMPLETELY AS- 
SEMBLED. Can be wired in 30 minutes. Components and 
circuit guaranteed to meet the following: 


FEATURES: 


* COMPARATIVE INTENSITY OF THE SIGNAL IS READ DIRECTLY ON 
THE METER—QUALITY OF THE SIGNAL IS HEARD IN THE SPEAKER, 
* SIMPLE TO OPERATE—ONLY ONE CONNECTING CABLE—NO 


TUNING CONTROLS. 


* HIGHLY SENSITIVE—USES AN 
VOLTMETER CIRCUIT. 


IMPROVED VACUUM-TUBE 


% TUBE AND RESISTOR CAPACITY NETWORK ARE BUILT INTO 
THE DETECTOR PROBE. 
* BUILT-IN HIGH GAIN AMPLIFIER—ALNICO V SPEAKER. 
*% COMPLETELY PORTABLE—WEIGHS 8 POUNDS—MEAS- 
URES 51/2” x 6/2” x9”. 


20% DEPOSIT REQUIRED ON ALL C.0O.D. ORDERS 





GENERAL ELECTRONIC DISTRIBUTING C 


NAVY CRV-4615 
AIRCRAFT 
RADIO 

Receiver 


INCLUDING 
CASE 


7 | 6” 


Four bands, including broadcast (195-9,050 KC). Circuit 
ls six-tube sup with hanical band change 
Or remote operated electrical band change. Remote ‘band 
change and tuning controls included, making this set readily 
adaptable to mobsle ham use. Powered trom self-contained 
24 V. OC dynamotor. 

The sets are complete with tubes, mounting 
rack and remote controls. No cabtes. 





RADIO ALTIMETER APN/1 


A complete 460 mc. radio receiver and transmitter which 
can be converted for ham or commercial use. Tubes used 
and included: 4-12SH7, 3-125J7, 2-G6H6, 1-VR150, 2-955, 
2-9004. Other components such as relays, 24 V dynamotor, 





pots, etc., make this a buy on 
which you can not *, wrong. Complete as shown in alumi- 
num case 18 ‘x7 ‘x7 Ye 


a 


Dept. RC-12, 98 Park Place 
NEW YORK 7, N. Y. 


NEW WILLARD RECHARGEABLE 
Seana BATTERY 


New 6 Volt bat- 
tery in spill-proof 
clear plastic case, 
housed in metal 
case for easy 
mounting. Ap- 
plicable for a 


dry, Uses stand- 
ard batter 
electrolyte aval 


Price, each 

Lots of Ten 

Without metal case, each 
Lots of Ten.. 





ARC-4 TRANSMITTER 
and RECEIVER 


INCLUDING 


CASE 


Operates on any of its 4 p 
frequencies in the range of 140 MC. Complete with tubes, 
femote control, junction box, shock mounting base and con- 
ecting plugs. This unit is ideal for amateur UHF or mobile 
telephone. Operates from self-contained 24 V DC dynamo- 
tor. 12 V available upon request. 
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OXYGEN TAN KS 
These oxygen tanks, remov rom $9.95 


surplus aircraft have a capacity of 
S00 Ibs. pressure. Type 02, with 
complete regulator assembly. Size 
of tank 22”°xS”. 


FOB INDPLS. 





TERMS: CASH WITH ORDER 
Address Orders to Dept. B 


AMERICAN SURPLUS 
PRODUCTS CO. 


537 N. CAPITOL AVE. 
INDIANAPOLIS, IND. 


1947 


Brand New SCR-625 
MINE DETECTOR 


Attention, Prospectors, Miners, 
Oil Companies, Plumbers, Ete. 


Metallic Objects Only 


Used by the Army to dete-t buried metaliic 
mines. Its private ure suggests the location 
of underground or underwater pipes, cables 
and ore tearing rock, the location of metal- 
tic fragments is scrap materials, logs, etc., 
and the screening of personne! in plants 
for carrying of metallic objects. 

New, complete in original overseas pack+ 
ing container. Originally sold by War 
Assets for $166.00 

The U. S. Forestry Service has recommend. 
@d procedure for using the SCR-625 Mine 
Detector to find concealed metal in tree 
fogs amd other timber products. 


$5 500 














RADIO and ELECTRONIC SUPPLIES for ALL PURPOSES 





RADIO KITS 


All kits have been designed by a reputable radio 
engineer with a background of many years experi- 
ence with some of the leauing manutacturers in the 
radie industry. The kits contain all the requ-red 
j arts except wire and solder for their construction 
into an efficient working unit comparable with the 
best post-war type of un-ts. The simplified dia- 
grams furnished make it possible for any radio 
student exper ter, or amat to construct these 
kits. 


FIVE TUBE AC-DC SUPERHET KIT: 

Furnished in a brown plastic cabinct of artistic 
design, — size (9"x5"x6”). Variable condenser 
tuned wi ee tune fo ’s. Tubes used: 
1- = 1- 1287, 

1-50 





Gadoting 5 Standard aeery 


SIX TUBE 3 WAY PORTABLE KIT: 

For operation on 110 volt AC or DC and battery. 
Superheterodyne circuit. Full vision dial. High gain 
loop. Cabinet of Blue Aeroplane cloth finish, size 
13 x 954 x 7”, Tubes used 1A7, 105, 3Q5, 117Z6 and 


THREE TUBE PHONO AMPLIFIER 
An acsembled unit ready for installation using 
tone and volume control and _—* font *. $2. 95 
of rubber cord 

(Not including ——-" 





PHONO OSCILLATOR 


Wireless phono oscillator transmits recording 
for crystal pick-ups or voice from carbon mike 
t_rough radio without wires. Can also be used 
as an intercomm by using P.M. speak- - $2. 95 
er as mike. Price (exeluding tubes). 





TELEVISION-CATHODE RAY HIGH VOLTAGE 
2000 volt D.C. Power Supply 


For an unbelievable low price, we can cupply a com- 
pletely filtered television or cathode ray 2000 volt D.C. 
power supply. Why bother with bulky and dangerous 
60 cycle supplies or expensive R.F. power supplies when 
you can purchase a complete 2000 volt D.C. power noes 
(rot a kit), ready to plug into the 110 volt A.C. 

line. The tridieulously low estes has been made possible 
by a fortunate purchase of high quality components. 

These units are brand new, completely tested and guar- 


PORTABLE SIGNAL GENERATOR 
Army Type 1-198-A 
Frequency range 8-15 me. Fully stabilized. 
Can readily be converted to Broadcast 
Band or any other frequency range by 
simply changing one coil. Attenuation 
consists of 4 position multiplier switch * 
with variable potentiometer. Internal mod- 
ulator can be turned off. Manufactured 
by Monarch, Excellently designed, fully 
s.ielded. Operates from 110 $11 95 

volts 60 cycle line . 





A SCIENTIFICALLY DESIGNED 
SCRATCH FILTER 


Resenated at approximately 5000 cycles 

effectively reducing objectionable needle 
seratch without altering the brilliancy of 
reproduction. 

Contains a HI- Q SERIES resonated circuit. 
Tested by means of an audio o cillator and 
an oscilloscope to g ve 22% db attenuation 
at 5000 cycles with very low signal loss at 
low frequencies. Attenuation may b> regu- 





2-1N5. anteed. Here are the advantages: 
PRICE $1 3. 75 © Low cost 
Not including tubes, Extra for kit ‘of Tubes 3.75 4 - volts D.C, at | ma. 


rf --- B- ired and tested 
© Completely wired and teste 
POCKET SIGNAL GENERATOR 

RCP Model 710 Genu'ne Pocket Signal Generator. This 

instrument can be corveniertty carried in a pocket, meas- 
ures only 3x6x2%4” and weighs 2 Ibs. Indispensable for on 
the job service work. With this instrument you can do a 
compicte ard alinrirg joh on a broadcast receiver. 
Broadcast band alignment is provided Lf by PRICE 
fixed frequencies of 15(0 KC and 550 

Intermediate frequency alignment is provided $17. 95 
for by fixed frequencies of 456 and 465 





equipm 


requirements, 





© Ready a connect to your television set or other 
© Will operate from 110 volts. 25 to 60 cycles. 


At small additional cost, we can furnish these units to 
operate from 110 or 220 volts D.C. lines or 220 volts 
A.C.—any frequency. Write ter quotation, giving us your 


lated by means of a SPECIAL MINIA- 
TURE gain control. 

EASY TO ATTACH 
Just two wires to clip on to the leads 
coming from phone pick up. $1 65 
Compact. Price . 





MAGNETIC RECORD 
CUTTER and PICKUP 
PRICE $2.95 











All Prices are 
F. O. B. 
New York City 








rite for free catalogue. 





RADIO DEALERS SUPPLY CO. 


135 Liberty St., New York, N. Y. 


Available, a large stock of radio parts, test equipment, etc., at attractive prices. 





WE SHIP 
ANYWHERE 
PROMPTLY 




















TO BE AHEAD 
in Buying Cest Equipment | 





“ER BUY ACCURACY 
“WG2i BUY DEPENDABILITY 
“"TE3 BUY SUPREME-ACY 


Ask your nearest SUPREME Jobber for 
a demonstration of Model 599-A Tube 
and Set Tester (above), Model 561-AF 
& RF Oscillator, Model 546-A Oscillo- 
scope, Model 592 Speed Tester. Ask to 
see the complete line of SUPREME 
equipment, 


SUPREME 


Tube Testing — Circuit incorporates 
and modernized emission circuit. 
Checks for short, leakage, and ise 
tests between elements. 
Power Supply —100-133 volts—s0/60 
cycles. Special voltages and tre- 
reques 





Model 599-A Tube and Set tester 


SPECIFICATIONS 
DC Volts —— 5 ranges 0/6/15/150/600/1500 
volts. 1000 ohms per vo 
AC Volts —.3 ranges O/ 15/150/600 volts. 
OC Current — 3 ranges 0/6/60/600 milliamps, 
Output Volts——0/15/150/600 voits. 
Onhmmeter — 4 ranges 0/200/20,000 ohms and 
0/2/20 mexonhms. 


Condenser Checkcr—Onmmeter provides 
fast method of checking leakage of both 
Paper and elcctrotytic condensers 
Battery Tester — Tests most ‘comment 
used dry portable batteries of 1.5/4.5/ 
6.0/45/90 a English reading nee 
place-Good"* scale. 


WRITE FORS 
NEW SUPREME INSTRUMENTS CORP., 
\ CATALOG 


Greenwood Miss., U.S.A 


{THE AMERICAN STEEL EXPORT GO. Inc. 
Export Department: 1347 Madison Ave., New York 17, N. Y., U S.A. 





RADIO-ELECTRONIC PATENT 
(Continued from page 52) 
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ated and may be refle-'ted from any target in 
the path. If the reflected power is received dur- 
ing an instant when the superregenerator is not 
oscillating, there is no effect. However, if the 
pulses return just before the initiation of the 
pulses from the variable oscillator, they combine 
and cause the latter to start earlier than normal- 
ly. The results are: lowered hiss (which is or 
dinarily present in a superregenerator) and a8 
reduction of plate current. Therefore a meter 
in the plate circuit indicates when an “echo” is 
being returned. 

To determine distance, the pulse frequency is 
varied for lowest plate meter reading (or mini- 
mum hiss). If the frequency is known, the 
distance can be calculated. The pulsed oscillator 
dial may be calibrated directly in terms of this 
distance, either by experiment or calculation 


AUTO RADIOS 
Six or seven volts from a filament 
transformer rated at about 10 amperes 
can be used for testing auto radios if 
they use nonsynchronous vibrators in 
the power supply. Remove the vibrator 
and ground one side of the primary 
winding of the power transformer and 
replace the speaker with a PM unit. 
Connect the secondary of the filament 
transformer in series with the primary 
of the power transformer. 
JOSEPH FRIEDERER, 
Worcester, N. Y. 
(This method should not be used for 
prolonged periods since many automo 
bile power transformers are designed to 
operate at almost twice the standard 
line frequencies.—Editor) 
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is terminated in 300 ohms of resistance 
(the two 150-ohm series resistors), its 
characteristic impedance. T1 prevents 
signals at frequencies lower than the 
television channels from _ passing 
through the set. It is essentially a sim- 
ple high-pass filter. C3 and C4 are small 
neutralizing condensers, designed to 
prevent the tube from oscillating. This 
tendency may arise in the upper tele- 
vision channels. Similar condensers are 
not required in the converter because 
here the grid and plate circuits are 
tuned to different frequencies. All 3 
stages operate their tuned circuits in 
push-pull. 


Permeability Coil Tuning: We have cov- 
ered every type of tuner but the perme- 
ability coil tuner. In this unit, an iron 
core is moved up and down in a coil, with 
a corresponding inductance variation. 
This method of changing frequency has 
recently become popular in standard 
AM broadcast sets and is certain to find 
wide acceptance in the FM receiver. 


The design used in Zenith AM-FM 
sets is shown in Fig. 9. Four parallel 
wires are used to overcome the difficulty 
of obtaining by using a single wire, 
the necessary inductance change (and 
hence frequency change) for a complete 
travel of the core within the distance 
allotted to it on the dial. If we take a 
eoil formed by using a single strand of 
wire and increase the width of that 
wire, we find that for a given change in 
core displacement, a greater tuning va- 
riation is obtained. A similar result may 
be achieved by winding the coil with 
parallel wires. : 

Another unusual constructional fea- 
ture of the coil is the uneven spacing of 
the turns. If the winding is made uni- 
form in pitch, the tuning curve for the 
permeability unit is found not to be 
linear. The nonlinear slope at each end 
occurs because the incremental induct- 
ance variation is maximum when the 
leading edge of the coil core is in the 
center of the coil and minimum at the 
start or finish of the core travel. To 
straighten out the curvature at the ends 
of the characteristic, the coil turns are 
bunched at the ends and spread out in 
the center. The inductance variation 
with core movement is thereby increased 
at each end and decreased at the center. 
To further insure that the tuning curve 
will be linear, the coil and core lengths 
are made longer than necessary and 
only part of the complete tuning curve 
is used. The core, with this construction, 
is never out of the coil turns. 


Any difference in tracking is compen- 
sated for by a single initial advance or 
retraction of the iron core of each coil. 


_ A photograph of the entire assembly 
is shown in Fig. 10. The standard AM 
broadcast frequencies are tuned by the 
conventional ganged condenser. For the 
FM portion of the set, the antenna, 
mixer, and oscillator coils are mounted 
on a bracket fastened to the side of the 
gang condenser, 





TRAIN FOR GOOD PAY IN A 
FIELD THAT ISN'T CROWDED! 


New! Different! Easy to Understand! 
Opportunities Everywhere! 


This Big Training Course Pcok Teaches 
You Every Step of the Work .. . for 
only $5 complete 


Get where the real profits are—in Electric Motor Repair! 
There are more motors than any other type of electrical 
equipment. Good repair men are scarce and well paid. Now, 
for the first time in modern training history, you can learn 
this work at home, QUICKLY, in spare time, for only $5. 
ELECTRIC MOTOR REPAIR, the big new 570-page train- 
ing course book, is especially written for beginners. No 
previous experience needed. Start training now for better 
pay and big opportunities in a field that isn’t crowded. 


Based on this big book alone, you can 
TRAIN FOR PROMPT, PROFITABLE SERVICE ON 
PRACTICALLY ANY MOTOR IN COMMON USE! 


ELECTRIC MOTOR REPAIR BOOK teaches 
570 PAGES you the work from the very beginning. Over 
*** 900 specially prepared diagrams and pictures 


. OVER 900 make your training easier and TWICE AS 
y FAST. You learn every step ef the work from 


motor trouble diagnosing to repair—from simp'e 
7d MLUSTRATIONS ace ce ta ees meee 
' ¢ rewinding. Covers every type of motor in com- 
AS mon use and BOTH mechanical and electrical 
motor control systems. Quick reference guides 
show exactly how to handle specific jobs. When 
a certain type of motor comes in for repairs, 
just look it up. The book shows exactly what 
to do, exactly how to do it. Duo-Spiral Binding 
divides book into 2 sections so text and re- 
lated illustrations can be studied together. 


PRACTICE “BORROW” IT AT OUR RISK! 


FLFCTRIC MOTOR REPAIR is tho ideal, 
f 


easy-to-understand book for beginners. Hun- 
dreds of motor repair shops use it for train 
ing new helpers and for daily use at the bench 
Send coupon today! Practiee from Flectric 
Motor Repair for 5 full days. If not more than 


satisfied—if you're net fully eonvinced that, at 
last, here is the ideal training for YOU, jusi 
send the book back. Every cent of your money 


will be cheerfully refunded AND NO QUES 
TIONS ASKED! 


5-DAY MONEY-BACK GUARANTEE 


Dept. RC-127, Murray Hill Books, Inc., 
232 Madison Ave., New York 16, N. Y. 
e a copy of “ELBCTRIC MOTOR REPAIR" for which I enclose $5 
; or O send book C.O.D. for this amount (No foreign C.O.D."s) 
pay postman $5 plus postal charges when he delivers it to me. If 
book is not satisfactory for any reason, I'll return it within 5 days and you 
guarantee to refund my $5. 
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NEW ss IB SELLING A RADIO a 
neces 
is qu 

By JACK KING ences 

\ the ¢ 

; : , radio 

peepee the prospective purchaser of gain price. There is absolutely no per- want: 
a radio receiver enters the store he centage in handling these sets, for the Fer 
has an idea of the kind of set he wants. kickbacks and ill will engendered by fre- troub 
In most cases that idea is vague and quent breakdowns and poor operation a cha 

NO DRIFT < M general. His mind is not made up. The will more than eat up any profit gained with : 

salesman’s business is to sell hima radio in the original sale. toget! 

TEE) TERTLITIiTL TT ] 948 of a type that will satisfy his needs and After price, the customer usually has while 

will make him a regular customer for in mind a generalized picture of the type atten 

NMA a Lo te e ST other electrical equipment. —_ oe” ea plastic or wood quali 

The first consideration with most peo- table model, console or combination, tome! 

: RA | 8 4 o xy - ple is price. More fortunate people may Women especially are impressed with Th 

_ be interested first in quality and second appearance and styling. They want the techn 
say noms To AMLEM, a in cost, but they also expect to get full radio to fit harmoniously into its sur- or mc 

Beautiful Radio-Phono Consoles Avcilable value for every dollar spent. Select- roundings. They — be shopping for a teres! 

ing a good radio from among the many receiver for Junior’s or the maid’s room, struc’ 
The SYMPHONY GRAND types and brands available is not for living room, or kitchen. the g 
= RADIO-PHONOGRAPH the non-technical and inexperienced In some cases the woman of the house such 

Se AM-FM CONSOLE customer. may be looking for a piece of furniture ing, | 

=) a truly magnificent comment that The price-minded customer is well in which the radio—though important— tunin 
 aeecaeme deneumcanemen te aware that price is generally a clue to is of secondary significance to her. To an at 
ro Chane tt benitno toh 29° end quality. Both radio dealer and customer the technician used to thinking of a radio well 
ond exdiabe Seibows Sitageatgns have been beset with low-priced radios as @ chassis this may seem illogical. perm 
Ggi14, Cot Grotem ent CoteReg Teno which offer aurora borealis dials, auto- Actually it is good sense. She is think- of the 
Ginnie and Wohte Cahite tte matic frequency control, silent a.v.c., a ing of a room as a whole and of the room all-in 
ene Gerice 16, 12, and 8 Chasele battery of loudspeakers, and multicol- as part of the home picture, and seeking Ther 

FR 2 BUY DIRECT FROM FACTORY AND SAVE! ored pilot lights. Faced with such an ar- to integrate into that picture a new ele- and 

spit 16 COUPON AND MAK TODAY OR ist ray of talking points, the wise salesman ment—the radio receiver in its cabinet. venie 
SS, \will do well to point out that, of several A console radio may be one of the most Th 

ont EEE SAO CORPORANON sets at the same price level, the one with important features in a living room, and playe 
fewer special features is likely to be a if well and suitably styled will add radio 

better buy. Common sense indicates that greatly to the room’s appearance. a rect 

| costs must rise as the number of gadgets If the purchaser is a music lover, the er of 

is increased. Flimsy soldering, hasty as- salesman has an opportunity to sell a his fi 

sembling, and decrease in the quality of receiver priced in the higher range, par- which 

individual components may be expected ticularly an FM set. For adequate repro- destr 

in the elaborate set which sells at a bar- duction a large speaker or combination pay t 

toler: 

HIGH, WIDE and — 


ECONOMICAL” & , ra 
Tes the new | rg a 
UNIVERSITY | : 














exces 

Co: 

recor 

cheay 

shock 

ly fr 

and r 

many 

: are } 

Ret vario 

*High Fidelity \ Pi f radio 

Wide Dispersion ‘ and 

Low Cost ge 

ups 

It's thé new UNIVERSITY Tweeter! Ex- | \ custo 

tends the range of any cone speaker to | 

15,000 cycles. Install it in your present | ~ Th 

equipment by merely attaching two wires | : fi ) a ree 
to the voice coil terminals of the existing on 

speaker, without creating any electrical un | Ps = Bec 

balance. Simply connect, listen and enjoy. : teres 

Twin units provide 100° horizontal and 50° . ~ quali 
vertical dispersion. Three models to choose | eg j > 

from—walnut cabinet type, and single or J equa] 


dual unmounted types. Priced from $20. a. not 
Write today for complete details to UN 

VERSITY LOUDSPEAKERS. INC. 80 Some 

South Kensico Avenue, White Plains, N.Y, | Suggested by J. B. Lalley, on ti 

Red Bank, N. J. fans. 

"Come on in and get spliced.” Pects 

briversty Loudspeakers | Man) 
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of speakers, with adequate baffling, is a | 
necessity. Fortunatcly, the music lover 
is quick to recognize even small differ- 
ences of quality, and equally quick to see 
the advantage of paying more for a 
radio that will give him the quality he 
wants. 

Few prospective buyers take the 
trouble to look inside radio cabinets. If 
a chassis is well made and of good size, 
with the parts net crowded and jammed 
together, it is worth the salesman’s 
while to eall that fact to the customer’s 
attention. Such a chassis speaks of 
quality and workmanship and the cus- 
tomer is usually quick to see the point. 

The man of the house is usually more 
technically minded than his wife, sister, 
or mother. He is the one who will be in- 
terested in such items as chassis con- 
struction. He may also be the victim of 
the gadgeteer. While many people like 
suck eonvenisnees as push-button tun- 
ing, it is well to point out that such 
tuning adds te the cost of a receiver. In 
an automobile set, the add:tional cost is 
well justified, since the push-buttons 
permit tuning without taking too much 
of the driver’s attention away from the 
all-mportant job! of handling the car. 
There is no such preblem in the home, 
and push-buttons are simply a con- 
venience, 

The demand for automatic record 
players is a mystery to the average 
radioman. It is no great task to change 
a record, but te avoid that task the own- 
er of a record player is willing to trust 
his fine reeords to an automatic unit 
which toe often goes berserk and starts 
destroying them. He is willing also to 
pay the increased maintenance costs and 
tolerate the loss of service during the 
periods when his player is in the repair 
shop. The radio dealer can do little to 
change human nature, but if any manu- 
facturer sheuld eliminate the changer 
and substitute a one-record type of 
player, the salesman should assist him 
by pointing owt its simplicity and rug- 
gedness of construction as well as the 
freedom frem the annoyance and cost of 
excesSive maintenance. 

Cost is tied in with the pickup used in 
record ehangers. The crystal is light and 
cheap, but is subject to mechanical 
shocks during eperation and is telative- 
ly fragile and delicate. More ruggedness 
and much better quality are claimed for 
many of the new pickups. Some of these 
are magnetic and others are based on 
various principles. As they are new, the 
radioman will have to use good sense 
and theory as well as drawing on such 
experience as he gains with these pick- 
ups when making recommendations to 
customers, 

There is little point in recommending 
a receiver with short wave to the aver- 
age customer, as most people are not in- 
terested as soon as they find that the 
quality of short-wave reception is not 
equal to that from a good local. This is 
not true of certain classes of buyers. 
Some people who have short-wave bands 
on their receivers become short-wave 
fans. They may then become good pros- 
pects for communications receivers. 
Many people of foreign extraction are 
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Make YOUR SHOP a 


modern, profitable 


SERVICE LABORATORY 


Two things — and only two things — spell success or failure 
in radio servicing today. One is knowledge and skill. The 
second is instruments. MCMURDO SILVER brings you the 
Laboratory Caliber Electronic Test Instruments which turn 
your shop into a modern service laboratory. Simple instructions 
make them easy to use. They are proved by thousands upon 
thousands of users. Compare value and prices and LCETI will 
be your selection, too. 


MODEL 906 FM/AM SIGNAL GENERATOR: The basic need for AM, FM, and tele- 
vision servicing. 8 ranges calibrated ~1% accurate, 90 ke. thru 210 me, 0-100% 
variable 400 AM; 0-500 ke. variable FM sweep built-in. Metered microvits; variable 
0-1 volt Strays lower than $500 laboratory generators. Only $99.50 net. 


*"VOMAX” UNIVERSAL V.T.V.M.: The overwhelming choice of experts. 51 ranges, 
d.c., a.c, a.f., i.f., rf, current, db., and resistance. Visual signal tracing to 500 mc. 
New 5” pencil-thin flexible r.f. probe. Only $59.85 net. 


MODEL 904 CONDENSER/RESISTANCE TESTER: Measures accurately “% mmfd. thru 
1,000 mfd.; %4~thru 1,000 meg . Internal 0-500 V. variable d.c. polarizing volt- 
age. Measures condensers with rated d.c. volts applied. Only $49.90 net. 


MODEL 905 “SPARX” SIGNAL TRACER: Time-saving visual and audible signal 
tracing; also tests phono pickups, microphones, speakers, PA amplifiers. Is your 
shop test-speaker, too. 20~ thru 200 mc.; PM speaker; mains-insulated transformer 
power supply. Only $39 90 net. 


SEND FOR COMPLETE CATALOG. See these and Silver com- 
munication transmitters, receivers, ““Micromaich,” Xtal-con- 
trolled VFO, pretuned frequency multiplier at your jobber. 


OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT 


Kerf ver Co, Foc. 


XECUTIVE OFFICES: 1249 MAIN 
CTORY OFFICE yr ee ee 


1947 





HARTFORD 3, CONN 
HARTFORD 3 CONN 


TEST EQUIPMENT IN STOCK 
Meissner 
McMurdo Silver 
Special Products Co. 
Industrial Equipment 
Cornell-Dubiler 
nied Electronic 


Hickok 
Jackson 
Precision 
Simpson 
Waterman 
DuMont 
Feiler 


Triplett 
R.C.A. 
Bliley 
Weston 
Sprague 
Supreme 
Superior 





Walter Ashe offers you EXTRA Special Deals 
on Top Condition—slightly used Test Equip- 
ment at savings that will amaze you! Tell 
us your requirements and we'll quote you 
on the deal of your choice of good-as-new 
merchandise now in stock, As always . . 

a wide selection available. 














What better tim . 
ment you've seed to obtain the Test Equip- 


wanting . , , especi 
when Walter Ashe’s big “Surpri “4 








SURPLUS HEADPHONES 


TYPE HS-16A ARMY SUR- 
PLUS phones. Canvas Web 
headband and long standard 
type cord. Packed in c-‘zinal 
overseas shipping boxes. 
Shpg. Wt. 


TIME PAYMENTS 
FILTER CONDENSER 


AVAILABLE 


8 MFD. X 440 VAC filter condenser. Good for 
vpc. 


at least 1500 
Shpg. Wt. 3 lbs, 








8.B. CARBON HANDMIKE 

Regular T-17B SURPLUS carbon mikes as used by the 
AIR FORCES during the WAR. 300 ohm, with pash- 
to-talk switeh, cord and plug. Brand New i! original 
over-seas-shipping boxes. 


Shpg. Wt. 3 


Ibs. ONLY 





PE-103 DYNAMOTOR 
WALYER ASHE still has 
supply for your emergency 

ys. rand new in original overseas shipping 
crates, genuine SURPLUS PE-103  DYNA- 
MOTORS that deliver 500 Volts D.C. at 160 


that ideal power 
set-up or mobile 


THROAT MIKES 

200 ohm CARBON, BRAND NEW, 

ORLY .nccccccccccvccccccccccccccccccoce “ 

FLOOR MIKE STAND 

Black heavy base and 2 section black and aluminum 
tube. Extends to 60”. The purchase of a m@nufacturer’s 
closeout enables us to offer these $6.54 value $3 95 
mike stands for ONLY ° 
hpg. Wt. 13 Ib 


DUAL FILAMENT XFORME 


R 
Two 5 volt windings at 5.25 Amps each and 
115 VAC Pri. Shpg. Wt. 9 Ibs $1.95 





Ma. with either 6 or 12 volt 1).C. input. Get 
yours while the fast dwindling SURPLUS sup- 
Shpg. Wt. 81 Ibs. 














IMPORTANT REMINDER! 


Place your order “NOW for the 1948 issue of 
ARRL “RADIO AMATEURS HANDBOOK” and 


EDITORS AND ENGINEERS “RADIO HANDBOOK” 





LARANASALARALALARSASARASASASAR COMING! . 


“DO YOUR XMAS SHOPPING EARLY” 


-- AND SOONER 
THAN YOU THINK! 


To make gure of pre-Christmas delivery place your order 


now! 


to ship the same day often the same 


following receipt of your ‘order! 
Doses ss, ess ois ek ne Wao vs vse eee Wane Use vs 2 


RADIO CO. 
1125 PINE ST. ST. LOUIS 1, MO. 


Despite the holiday rush Walter Ashe will continue 
how... 


The new, bigger, better 

Walter Ashe Catalog, fea 
turing all that’s new and 
best in Radio and Elec- 
tronies. For “priority” de- 
livery on your free copy ask 
to have your name placed on 
our mailing list. 

ALL PRICES F.O.8. ST. LOUIS 


REMEMBER your trade-in’s worth more 
at the Walter Ashe store, So get Walter 
Ashe’s offer before you make that trade, 


WOIWD WOWT™M WOPGIE WSOULH 
WSNRF WSQDF WSIYD WOKES 





AVAILABLE AT ONLY 25¢ 


AMPLIFIER CORP. of AMERICA 


398-10 Broadway New York 10, N.Y. 





An 11-ounce printed-circuit Citizens 
Radio is being readied for the market. 
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RADIO PILOTED 
OCEAN FLIGHT 
(Continued from page 23) 











This is wrong. In the All-Weather 
plane the flight control is completely 
within the plane and its only outside 
collaborator is the radio beam on whieh 
it is homing. 

The trans-Atlantic flight last Septem- 
ber was not the first major pilotless 
flight accomplished by the All-Weather 
C-54. In January 1947 it flew from New 
York to Wilmington, Ohio, and the fol- 
lowing June it flew from Long Beach, 
California, baek: to its home base at 
Wilmington which is also the head- 
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quarters of USAF’s All-Weather Fly. 
ing Center. 

The Automatic Flight is accomplished 
in 12 suceessive phases. The Ist is the 
pre-takeoff during which the plane is 
manually aligned with the runway. Sec. 
ond is the takeoff and the first phase 
under automatic control. When the air. 
craft reaches an altitude of 50 feet, 
phase 3 sets in automatically and the 
landing gear is retracted. This phase 
holds until an altitude of 1,000 feet is 
reached when the 4th phase takes over, 
automatically retracting the flaps. This 
phase continues until the plane reaches 
the previously determined cruise alti- 
tude. 

The next 4 phases are navigational, 
during which the aircraft flies a ground 
course based on directional information 
from radio stations, magnetic lines of 
force of the earth and the air miles 
computer. In the trans-Atlantic flight 
there were two relay surface ships at 
sea on which the plane homed. After 
passing the second ship, the beam at 
Brise Norton brought the plane to its 
destination. 

The 9th phase is the beginning of the 
descent to landing at destination, drop- 
ping to approach altitude over a pre- 
selected radio station (in this case the 
radio station at Brise Norton). The 10th 
phase beeomes operative after the plane 
has descended below a 2,000 foot alti- 
tude, The flaps are dropped and landing 
gear lowered. Phase 11 occurs when the 
plane reaches the glide path and begins 
the final approach on localizer direction- 
al beam and glide path beam. The flight 
is concluded with phase 12 as the air- 
craft touches down on the runway and 
the brakes are activated. 

Of all the steps in automatic flight, 
the application of brakes on landing is 
the only operation not electronically 
guided. They are applied by purely 
automatic but mechanical means. As the 
wheels touch the runway a mechanical 
process takes over, which gradually and 
effectively slows down and stops the 
plane. The stimulus for this operation 
comes from the momentum of the 
wheels as they start revolving on con- 
tact with the runway. 

The brain for automatic flight is 
ealled the master sequence selector. It 
is located in the main cabin and is pow- 
ered by an auxiliary gasobine generator. 
Navigation is controlled by 2 mileage 
counters and magnetic heading selec- 
tors. These instruments control the 
flight until the plane clieks off the pre 
set number of miles on the predeter- 
mined heading. Final descent is at 
present geared to the AAF Instrument 
Low-Approach System (SCS-51 localiz- 
er and glide path). 

The master sequence selector is used 
in conjunction with the A-12 Automatic 
Pilot and is essentially a coordinated 
system of aircraft controls whose func- 
tions are pre-set much in the same mar- 
ner as a calculating machine. Various 
mathematical operations are set in the 
machine, then the total button is pressed 
and the answer is given accurately. 
Similarly all flight data is fed into the 
brain a butten is pushed and the desti- 
mation is reached safely despite the 
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most hazardous weather conditions. 

Through the ingenuity of the U. S. 
Air Force it is conceivable that one 
day you can sit in your own private 
plane and instead of being eonfronted 
with a maze of dials and controls, to 
face a set of buttons marked, “New 
York,” “Chicago,” “Rochester,” or 
“Philadelphia” ... just as your push- 
button radio is marked. Press the but- 
ton marked “Rochester” and you take 
off, fly to, and land there without touch- 
ing a control, looking at a navigational 
chart or worrying about the weather. 
All the intricate operations of flying 
will be fed into the automatic flight con- 
troller before you take off. Indicative of 
the universal application of this device, 
is the fact that any broadcast station 
can be used as a homing beam. 

Aceording to Colonel Kelsey, “new 
doors are now open to aeronautical 
progress and toward practical and sane 
flying, regardless of weather, since the 
functioning of equipment is unaffected 
by outside weather conditions. It now 
becomes possible through radie and 
electronics to set up a flight at any 
point, over any route. This can be done 
simply by pre-selecting settings of auto- 
matic components.” 

Automatic Flight is just one of the 
many radio-electronic projects of the 
peacetime Air Force, directed at making 
all flying—civilian and military—safer 
and more econamical. In this fascinating 
sphere of activities, hundreds of young 
men each month are takmg advantage 
of the career opportunities in radio and 
electronics offered by the United States 
Air Force, 





“SUPER-R” FM RECEIVER 
(Continued from page 35) 











When the set has been built and wir- 
ing checked, it sheuld be turned on and 
allowed to warm up. As the regeneration 
control is turned up, a loud “hiss” 
should be heard. When a station is tuned 
in, the hiss disappears. 

You will find that the best reception 
is obtained when a very slight amount 
of hiss is allowed to remain in the back- 
ground. If no hiss is heard when the set 
is not tuned to a station, the set is not 
operating properly. Check the wiring. 

If C3 is net the proper value, the hiss 
will sound like a hum, feedback, or roar; 
and the value should be varied till best 
results are obtained. 

No external ground of any kind may 
be used with the set under any circum- 
stances. If you must experiment, con- 
nect the ground through a 50-pypuf con- 
denser, 

The set is easy to build and make 
work. Be sure the coil-condenser com- 
bination, (L and C1) “hit the band.” 
Check with a wave-meter if necessary. 

Quality of reproduction will not stand 
comparison with that of receivers which 
use a discriminater and which do not 
Superregenerate. It does serve as an 
excellent stopgap receiver for use in 
| areas with an FM broadcaster and few 

or no FM receivers, as it is much easier 
and cheaper to construct than a tuner 
With a standard FM circuit. 
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METROPOLITAN 


units factory guaranteed for one 
from stock. 


<element, 


is the largest specialized testing instru- 


ment house in the country. We carry approximately 5,000 testing instruments, 
in stock, of all nationally advertised brands. The items listed below are 
only a few selected models offered at specially attractive prices in order 
to meet the present day demand for good merchandise, at fair prices. All 


year and available for immediate delivery 





The New 
Model B-45 


BATTERY 
OPERATED 


SIGNAL 
GENERATOR 


for servicing AM, FM and Television Receiv- 
ers. R.F. frequencies from 1560 Kilocycles to 
50 Megacycles (150 Ke. to 12.5 Mc. on Funda- 
mentals and from 11 Mc. to 50 Mc. on Har- 


monics). Complete with 75 

shielded test lead, self-con- 

tained batteries and instruc- 

tions. NET 

The Model 689-IF 
WESTON OHMMETER 

A convenient, pocket size ohmmeter for check- 

ing circuits by the resistance and continuity 
method. The energy for 
the resistance reading is 
supplied by a_ self-con- 
tained 1.5 volt No. 2 stand- 
ard large flashlight cell. 
Built to meet U.S. Army 
Requirements for Accur- 
acy and Durability! 
This Ohmmeter also has a 
double range 0-10 and 0- 
1000 ohms for the ac- 
curate measurement of 
low resistance values. 





Model 689-IF comes com- 
plete with eqemiins in- 
struction, test leads and 
LEATHER CARRYING 
CASE. 


List price 25.509] 485 


Our Price 





he New Model 
Ac-De QUALITY WULTITESTER 


A new pocket-size volt- 

ohm-milliammeter with 

features never before 

available in an instru- 

ment of this size and 
j price. 


0.C. Voltmeter: 0-5-50-250- 
i 6500-2500 volts. A.C. Volt- 
meter: 0-10- 100-500-1000 
3 valts. Output Voltmeter: 0- 
10-106-500-1000 se 
Milliammeter: 0-1 -i0- i100 
milliamperes. D.C. Fed 
0-1-10 amperes. Obmmeter: 
0-500-100.000 ohms; 0-1 
megohm. Decibel Meter: —8 
to +55 db. The scale is calibrated for line of 500 
ohms impedance. For other impedances correction 
charts are supplied. 
Medel 111P, in portable case (not illustrated) inelud- 
ing testing leads and complete in- 
structions 
Medel 111A, open face, as shown, 
plete with instructions 


The New Universal 
COMBINATION TEST SPEAKER 


A new combiration test speaker plus resistor substitutor 
plus condenser substitutor 
Ses resistor tester 
Blus condenser tester 
plus output meter 


A MUST FOR EVERY RADIO 
SERVICE MAN AND ENGINEER 


No need to carry the speaker to your shop in 
servicing any radio from the small midget to 
the most elaborate console. Any output tube or 
tubes can be matched simply by rotating input 
switch to listed tube and rotate field switch 
for proper impedance and proceed with testing. 
External voice coil connection permits testing 
of set-speaker to determine if output trans- 
former is open or shorted. Field —* 
500, 1000, 1500 and 2500 ohms at 175 M 

This unit comes housed in a rug 
battie-ship-gray, crackle-finished me 9 50 
cabinet, complete with operating in- 
structions, size 7”x1i"x5”", operates on 

110 V. AC, 60 eye. _ 





Model 570 PREMIER 
Band Spread Dial 


SIGNAL 
GENERATOR 
AIR TRIMMERS ON 

ALL BANDS 

TR PLE COPPER 
eh SHIELDING 


PECTIVE LINE 
FILTER 


Pure 400 cycle 
modulation 


(less =. 5% distor- 
on) 


Range 75KC-50MC on fundamental, and 50-15 OMC on 
3rd harmonic, useful for aligning FM and Television 
lieceivers 


Accuracy better than 1%. A.C.—115 volts, 50-60 cycles. 


Overall size—12"x12%"x5%" $54 75 


Complete w.th co-axial cable 
and operating instructions. NET 


SPECIAL VALUE! 
National Union 5-BPI Picture and Oscillo- 
scope Tube—Brand New, 
Guaranteed—Reg. ‘ist price > 75 
$24.75. Our SPECIAL Price. NET 




















ORDERS FILLED SAME DAY RECEIVED! 
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TERMS: 20% Deposit, Balance C.O.D. Or Full Payment with Order, 
SEND FOR FREE CATALOG 


Inquire about amazingly high allowance for your used Test Equipment, 
Write for information about New Metro Time Payment Plan, 
We repair all types of Testing Equipment. 


Metropolitan ELECTRONIC & INSTRUMENT CO 
DEPT. RC-12, 42 WARREN STREET NEW YORK 7, N. Y., U. S. A. 
DECEMBER, 
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The inswer To Your Gitt Problem 


GIVE ALL 10 BOOKS 





Complete 
Set of 
10 Books 
$5.00 


a 


Individual 
volumes 
50c each 


UTS 
le 30—-URUSUAL 
CIRCUIT 


AND ANSWERS 


YO. 32—ADVANCED 
ICE TECHNIQUE 


Your Name 








Dealer’s Name 


vO. 20-1 y. KINKS AND @ NO. 33—AMPLIFTER 
gaa 
QUE STIONS 


RADIO-CRAFT 
LIBRARY SERIES 


Instead of the usual neckties and socks, give him 
something really different this Christmas—not 
only useful but something that he had his heart 
set on buying “some day.” 


What better fits this description than the com- 
plete RADIO-CRAFT LIBRARY SERIES con- 
taining 10 practical technical books, each dealing 
with different phases of radio construction, test- 
ing and servicing. The books are profusely illus- 
trated, printed in readable type and bound in 
handsome modern covers. 


The man who receives this gift of the RADIO- 
CRAFT LIBRARY from you will thank you this 
Christmas and countless Christmases to come for 
giving him the means to a sound radio education 
and increased earning power. 


SEE YOUR RADIO PARTS DEALER; IF HE CAN’T SUPPLY YOU 


n-n-----n-n--* MAIL THIS COUPON -------------- 


RADCRAFT PUBLICATIONS, Dept. al 
25 West Broadway, New York 7, NW. Y. 


Send me the volumes (50c each, postpaid) checked. My radte dealer is unable to supply. 


© ALL 10 BOOKS $5.00 


BUILD- 0 NO. 37—ELEMENTARY RADIO 
SERVICING 


. 38-HOW TO BUILD RADIO 
RECEIVERS 


SERV- 














SELLING A RADIO 
(Continued from page 73) 








———— 


interested in hearing broadcasts from 
their native country, and to them the 
short-wave band is often a most im- 
portant one. 


Tone controls help to get better 
quality or at least make the radio sound 
more pleasant. The presence or lack of 
one always should be pointed out to a 
customer. 


In cities where electrical interference 
makes AM reception very noisy, FM is 
a boon and a blessing. A good FM set 
will of course cost more than a good AM 
receiver, but is well worth the difference 
in price because of the better quality 
achieved not only by FM’s greater tone 
range but by the reduction of noise and 
static which often spoils AM programs. 


Television may be a luxury for some 
time in the future for all but those of 
higher-than-average incomes. But don’t 
shy away from the possibility of a sale 
for that reason! More than one televi- 
sion set has been sold to a buyer whose 
income would not seem to warrant it. 
Some peop!e are very much interested in 
the new form of entertainment and are 
willing to scrape and save to have a re- 
ceiver. Others with large families feel 
that the set is well worth its cost be- 
cause it provides home entertainment 
for the children, and part of the cost is 
returned in reduced expenses for movies 
and other forms of outside amusements. 





T “I 
: THE ” hook” RADIO | 


H The Lightweight Portable | 
That Plays Anywhere! 


COMPLETE KIT 





less ao**- > 


FEATURE: 


© 4” PM Alnico Speaxer. 


® Fingertip control ot stat or, 
and volume, 


® Four miniature tubes. 

© Size: 7%” x 9%” x 3”. 

® Weight: Only 4 Ibs. 

® Leatherette bound. 

Gav, the ideal gift for Xmas 
» the ideal radio for everybody. 


Send $3.50 with order. Balance 
C.0.D. 


-GENERAL RESEARCH 
LABORATORIES 


222 St. Marks Avenue 
Brooklyn, New York 
DEALER’S INQUIRIES ‘INVITED 
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THIS NEW PORTABLE RADIO TAKES PICTURES 


A new development in portable radios 
is this combination of a radio and a 
s.nall camera, making a single unit in- 
teresting to amateur photographers and 
radio enthusiasts alike. 

Known as the Air-King Radio-Cam- 
era Model A410, it is a superheterodyne 
radio w:th a 1R5, 1T4, 1S5 and 3Q4 as 
tube complement. Batteries are a 67%4- 


volt B and two 1%- 
volt flashlight cells, 
No. 2 size. 

The camera oc- 
cupies the top 2% 
inches of the 9%- 
inch case (which is 
4% inches wide and 
35% inches deep). 
It is of the com- 
mon miniature box 
type, using No. 828 
film (picture size 
roughly 1 x 1% 
inch). A 50-mm 
fixed-focus menis- 
cus lens is used, 
with a single stop 
and provision for 
both time and in- 
stantaneous expos- 
ures, The  view- 
finder is direct, 
mounted on top of 
the case, with the 
film-winding knob 
beside it. 

The loop is so 
mounted in the lid 
that it does not de- 
pend on the hinges 
for contact. One 
heavy lead soldered 
to a contact in the 
middle of the door 
acts to prevent it from swinging too 
widely open. The other, a wiping con- 
tact, “makes” when the door is closed. 

Volume, quality and sensitivity ap- 
pear to be average or above the average 
for this type of receiver, and the work- 
manship on the radio is excellent. To 
tal weight of the radio-camera is less 
than 4 pounds, with batteries. 





NOW—GLASS THAT CONDUCTS ELECTRICITY 


Conductive glass, which can be elec- 
trically heated to keep it free of ice, 
is being installed in the eontrol cabins 
of the giant Stratoeruiser passenger 
planes, it was rev aled last month. 

This g'ass, called Nesa and developed 
by the Pittsburg Plate Glass Company, 
has ins‘de and outside layers of plate 
glass with a layer of a clear vinyl plas- 


tic between. On the inside surface of 
the outer layer is a transparent but 
electrically conductive coating, whose 
composition is secret. By passing an 
electric current through the coating, 
regulated heat can be applied to the 
glass, keeping it ice and fog free at all 
times. The idea, it is suggested, may be 
applicable to automobile windshields. 





Use A 


MODEL 6 


FOR 
Your 


GIVE HIM (OR EVEN YOURSELF) ONE FOR CHRISTMAS 


_ TELEVISION Power SUPPLY 


4000-6000 Volts D.C. 
Filtered & Shielded 
*IT’S SAFE. No 
60 cycle a.c. means 
no dangerous high ea- 
nacity eondensers. 


*Does a PERFECT 


*ECONOMICAL, Com- 
JOB with the 7GP4: 


Pare cost of transformer, 
the new, brighter filter oondensers, recti- 
7IP4 - the just os fier and imsulation. 

10” electrostatic 

tu 17.95 


c.B. MFG. CO. 


412 W. 37 St., N.¥. 18 | -¥ 


bes. 
*Guaranteed 3 
months. 








VERIFIED 


2234 University Avenue 





“They Glorify the Tone” 
WRIGHT 
Inc. 


SPEAKERS 


St. Paul 4, Minnesota 


it’s timely 


it's FREE! 


LAFAYETTE’S new Radio 
Supplement and Gift Guide 





Here are some typical 
Lafayette Bargains 


Phono and Amplifier Case 


Handsome airplane 
luggage type case, 
lightweight and 
sturdy. Will hold 
phonos built to play 
10 or 12-inch rec- 
ords, with space for 
6” spkr. and amp 
circuit. 13 x 14” mtg. 
panel. 19x 1334x 7!/2” overall. 8 Ibs. 
X19444 Your Cost, Only .........$6.95 


IN, sibs ichinbuddeaiconckiciedibeonaen ..$55.00 


TRUTEST 67’2 Volt Battery 


A powerful miniature 
"B" battery for porta- 
ble radios, hearing aids, 
etc. Can be used in 
place of similar Bur- 
gess, Minimax, RCA, 
etc., batteries. 

2-11/16x 19 x 3-18/16" 


A Ibs. 
XPS737 $1.29 


Sensational Tube Values 














RADIO WIRE TELEVISION, INC, 
100 SIXTH AVENUE, NEW YORK 13. N. ¥, 


542 E. Fordham Rd. 24 Central Ave. 130 Federal St. 
Brorx 58, N Y. Newark 2, N. J. Bostes 10, Wass, 


Smeets nas THIS COUPON TODAY +=“"2"2=4 
8 Lafayette Sadio, Dept. JL-7 

§ 100 Sixth Ave., N. Y. 13 

g Bush Free Supplement & Gift Guide No. 883 


; Enter my order for X19444 ——— 
| XPS737 
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ALNICO MAGNETS 
Powerful ALNICO MAGNETS in many sizes 
shapes le ~ in stock, Write for latest deurteln 





illustrated supplement. 





RG-8Yy a CABLE. 52 ohm. 4 t., 
coe two PL-259 connectors (83-15) 
BLE CONNECTORS. PL-259 Ye. isey, 
brass. Cables to 4” O.D. 








TUBES: Perfect equation, but not in sealed car- 
ee ee to 80% off list. 
9 


5Y4, 6C5. 6F5, 637, 

SA7, 6SK7, 129A7 or 12SK7 

' ” IND. | ins, 6A3, 6U5, 6X5, TAT, 

ONS: Pl in white. GT size (11%4” 
Per Yoo 


x 
Meaium 's es Cy x 4 a Per 100. 
Large size (2” sq. x ra) Per 100 








PHON morone — Twin-coil 
1}0V. - AC m-drive with _ 9” 
turntable 93 


Serer ersetere 


9” McGUIRE CHANGER ARM 
oan ic). Brown enamel finish. 
os L-71 cartridge ereee 9 








LP RMEX WIRE 
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18 A.W 1G. 
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a * PASS CONDENSERS. 
to .25mfd. 200-600WV. 


a Tone tonrh 4w7 
erT ROL Se. 
w ftch 
y gsIS STORS. 
wa 
3 E, UNITS. 25 carbon & 
wire le-end .25K to 6 meg 
# 20—SPEAKSR REPAIR KIT. 7. 
wit. © i paper 
rings, 80 apidera, 25 voice coil Sores, 3 yds, 
ze leathe 


fer & 
bo 16 shims & 
# 27—PRBECISMIO) 


prong. 











ts, 
tube speaker cement . 

mM RE SISTORS (Weston, Shail- 

= +1° wire-wound. LO 


40¢ K. 
‘Aier SELEOCPOR SWITCHES, Stx asatd. 
makes. Incl. multi-deck & ceramic 


SHOULD SERVICEMEN 
BE LICENSED? 
(Continued from page 17) 











time country-wide licensing by authori- 
ties is not necessary if the radio servic- 
ing industry can regulate itself. 


# Rapio-Crart believes that the issue is 
urgent. It believes also that unless cor- 
rective steps are taken in the near future, 
licensing will very certainly result. 


@ Rapio-Crart would welcome suggestions 
from within the radio servicing industry 
and particularly welcomes codes set up by 
lecal associations which will be publicized 
as models in future issues of this magazine. 


@ Rapio-Crarr will welcome all sugges- 
tions on this important subject and will 
devote ample space to it in future issues. 


Silent Sound with power enough 
to pop corn, light a pipe or kill a mouse 
was reported from the Pennsylvania 
State College last month. The sound is 
produced by an ultrasonic siren which 
operates on the same principle as those 
on fire or police cars. 

White mice placed in the sound field 
died after one minute of exposure. An- 
other mouse, exposed a half minute, ap- 
peared normal cight minutes later. The 
following day, however, its outer ear 
had deteriorated. The silent siren also 
was found effective in killing insects. 
Mosquitoes died in 10 seconds but a 
monarch butterfly caterpillar lived 215 
seconds. 








B-4 


introducing our new Kit 
Model B-4, a 4 tube 
portable receiver which 
operates on self-con- 
tained batteries. Ap- : 
proximate size: 8 x 64 atlas. HME Ee ll 
x 4, Uses the following tubes: IR5, 1U4, 1S5 and 
384. Power switch is conveniently located on 
front of set. Alnico VY permanent magnet dy- 
namic speaker. Case covered with weather tested 
aircraft material. Price of kit 

complete with tubes 


Kit Model FM-7 


Asplendid, low- 
priced, self-contained 
table mode! frequency 
modulated radio re- 
ceiver kit, including 
speaker and beautiful 
Bakelite cabinet. it 
has a frequency re- 
sponse of 86—I10 MC, ‘ 
can also be used as a 

TUNER with a high quality amplifier. a 
is provided in rear of chassis with double pole, 
double throw switch control for feeding signal 
to either the radio speaker or to the phonojack. 
Additional jack for connecting extra loud speak- 
er is included. The R.F. section of the kit is pre- 
tuned at the factory. Uses 2 1.F. stages, | limiter 
= pout. Pricerof tit cos ee tubes used 

roughout. Price of kit complete wi 

wee plete with $29.95 





All kits accompanied by a F rasa 
illustrated instruction 
Now ready! New educational eaaiae i 
complete & simplified diagrams & instructions 
on all our models . 50c 
Many other kit —_. y 
Write for catalo 


RADIO KITS COMPANY 














MINIATURE ALNICO V re hg bp (replace- 
ment for 3-30 headsets). 75 ohms im- 
gee. b... frog. respense & eo ilictent a for 
er PIAOW SPBAKER; DYNAMIC or 
‘Ouncer’” mow below) 
%4” ©.D., a” deep 





ae 
ee oe ae 





UTC “OUNCER” INPUT TRANSFORM- 
ERS (%&"x1 3-16”). Dynamic mike or 
low impedance pick-up to grid. 49 








in strument 


GLIDE 4 yt ascetvel E- ae Raa. 4 Used 
tune | my ery sta! 








PHONO ScRAT FILTER TRANSFORMER (1 16” 
sq. x 34”. miete with hoek-up diagram, 49 
PE- 187 POWER SUPeLY. Ineomplete unit. bus A 
gold-mine’’ of ~% switches, jacks, seleni- 
= TE ae chokes, etc. *- able. ated lid 
case (0"x6"x12”). rackle finish 
Plus descriptive 1732p. tech. manual. Ss! 
BO Bee. onc crccccccccccescccesceces 2.49 











PROMPT EXPERT SERVICE ON Lee SPEAKER & 
PHONO PICK-UP REPAIRS 


MINIMUM ORDER $2.00 -- poner DEPOSIT 
REQUIRED ON ALL ORDERS 


PLEASE ADD SUFFICIENT POSTAGE 
WRITE DEPT. RC-12 


LOWEST PRICES 


ANYWHERE 
TUBES 


Standard brands, in sealed cartons, 60% to 

80% off, all types. No discount less than 60%. 

5 tube kit: ome. 85Z5, 12SA7, 12SK7, 

12SQ7: 

coe kit: ” BOBS, 35W54, i2AT6, 12BA6, 

1 

WOL7: 79¢—5OL6: 59c—-35Z5 49c—i2SA7: 69c 

12SK7: 69ce—12SQ7: 59c—S5L6: 59c—35W4: 

49c—12BD6: 690—9001: 69c—9002: 69c—6J6: 

69c, 

Transmitting Tubes: RK34: 98c—T17A: 69c. 
heon Acorn Tubes: Nos. 954, 955, 956, 

957: 49c each. 

Raytheon Hearing Aid Tubes: Nos. 50lax to 

509ax: 49¢ each. 


CONDENSERS 
All popular brands, fresh stock, guaranteed 
i full year 20 @ 150: 25e—20/20 @ #150: 35ce— 
8 @ 450: 29ce—8/8 @ 450: 49ce—16 @ 450: 49c 
we. tee 150: 49ce—30 @ 150: 29c—20 @ 
1 
VOLUME Copenesé, 3” cnet %,%,1& 
2 meg, with switch $ .47 
P.M. Sveakers: §” yy ‘#6 P.M. 1 oz. 
magnet : $1.39 
with output ‘transformer: ° 
6” G-E Alnico #5 P.M., 2.47 ‘os. meus 
2.49 
12” G-E Alnico #5 P.M., 16 oz. ee 
7.9 
KIT OF 100 IRC assorted carbon resistors, 
most popular types, at % & 1 watt: $1.79 
SET OF 2 LF. |r (456 KC) & 
matching oscillator coil 
Money back guarantee. 
20% deposit with order; 
balance C.0.D. 








MAKERS OF CONES AND FIELD CCILS 
65-67 Orv STREET New YcorK 7.N Y 
WOrTH 2-0284-5 
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COMMERCIAL RADIO 


36 BRATTLE ST., BOSTON 8, MASS. 


Deacons 


RADIO-CRAFT 








120 Cedar Street New York 6, N. Y. 
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up-to-the-minute 
RADIO and ELECTRONIC 


PARTS 


in this just-off-the-press 


ICA CATALOG 


Standard Items 
NEW ITEMS 
New Prices 


Write and learr how to get one FREE 


Wy insuline: 
CORPORATION OF AMERICA 


” « 


for DECEMBER, 1947 








[~The New Model 247-— ~~~ > 


E TESTER 


+, The Model 247 incorporates a newly designed ele- 
Features: ment selector switch which reduces the possibility 
of obsolescence to an absolute minimum. Any pin may be used as a 
filament pin and the voltage applied between that pin and any other 
pin, or even the “top-cap.” 
The new free-point system described above permits the Model 247 
to overcome the difficulties encountered with other emission type tube 
testers when checking, Diode, Triode and Pentode sections of multi- 
purpose tubes, because sections can be tested individually when using 
the new Model 247. The special isolating circuit allows each section 
to be tested as if it were in a separate envelope. 
The Model 247 provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of the ter- 
minals. Continuity between various sections is individually indicated, 
One of the most important improvements, we believe, is the fact that 
the 4 position fast-action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, if the 
element terminating in pin No. 7 
ef a tube is under test, button ONLY 
No. 7 is used for that test. 


Model 247 comes complete with new speed-read chart. Comes housed in hand- 
some, hand-rabbed oak cabinet sloped for bench use. A slip-on portable hinged 
cover is included for outside use, 

Size: 11%” x 8%” x 5%”. 


20% deposit required on all C.0.D. orders, 





$9930 


229 FULTON STREET 


MOSS ELECTRONIC DISTRIBUTING CO. 5... kc-12, new YorK 7, N.Y. 











RADIO AND RAILROADS 
(Continued from page 18) 








or with ships equipped with ship-to- 
shore phone. 

The train phone service will be avail- 
able at all times when the train is with- 
in 25 miles of the 30 or more Gities 
which have mobile telephone systems. As 
the use of mobile telephone increases, it 
will be possible to call from almost any 
point along any railroad line. Calls can 
be received while the train is within the 


Radio Central of “The Train of Tomorrow." 
Radiophone handset is at (1) a control box at 
(2) wire recorder at (3) broadcast receiver 
et (4) and PA amplifier at (5). Mobile radio 


transmitter and receiver are in 
RADIO-CRAFT 


for 


DECEMBER, 


same range of mo- 
bile service control 
stations. (Mobile 
service has already 
begun on standard 
railroad runs, as 
described in RApIO- 
CRAFT in October.) 
A person who 
wishes to talk to a 
passenger first 
calls long distance, 
then asks for the 
mobile operator. 
Given the approxi- 
mate location of the 
train, the operator 
routes the call over 
regular land lines 
to the nearest mo- 
bile radio operator, 
and the last link is 
by radio-phone. 
Communica. 
tion with the train 
is effected with FM. 
An antenna is 
mounted on the 
roof of the lounge 
ear for transmis- 
sion and reception. 
The train transmit- 
ter operates on 
157.89 me, the re- 
ceiver on 152.63 me. 
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Your work looks better 
with 


AMCON PLASTIC 


3 Star Performers! 


oS - = 
aS 


Point out the Amcon Plastic-encased Ca- 
pacitors the next time you return a chassie 
you have serviced. Your customer can see 
the quality of your work as well as appre- 
ciate the improved performance it hag 
accomplished. Amcon Plastics are top- 
quality components that look the part— 
they have sales appeal as well as “engi- 
neer” appeal! 


ASK YOUR JOBBER FOR THE “3 STAR PERFORMERS” CATALOG 








<i» AMERICAN CONDENSER CO. 


[Dr 
— 4410 N 40, Iillinow 


Ravenswood Ave. Chicaga 
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elevison Number Next Mont 


The beginning of 1948 will be an important milestone in the technical advance of television. It 
is in keeping with the upsurge in popularity which television receivers are now experiencing. 
The first six months of 1947 have shown over 900% greater television set production than the 
last six months of 1946. A half million sets are expected to be 
20 broadcast stations will be in operation. This will be increased to 30-40 by the end of the year. 
Such production figures have an indirect bearing on technical developments. The public pur- 
chases sets when performance as well as price satisfy. It is the purpose of RADIO-CRAFT’S 
Special Television Number to report recent technicai improvements to help our readers, in sere 
vicing television sets—to advance the art of television, in general, and to benefit the public. 


The January Television Issue will not be a historical review number—nor will it carry opin- 
ions of personalities in the industry. The Special Issue will be confined strictly to practical, 
technical news—newes that will be really fresh and worthwhile in January, 1948. 

Be sure te watch for the big January Television Issue. If you are not already a subscriber, it 
will be an excellent issue to start a RADIO-CRAFT subscription, 


TANI TL 
CRAP: 


Big 





produced by June, 1948. About 





FOR CASH OR CREDIT 
NEWARK VALUES 
LEAD THE FIELD! 


‘ Authorized Distributors of 

ALL STANDARD MAKES OF RADIO 
AND ELECTRONIC EQUIPMENT 
TELEVISION SETS, KITS & PARTS 
PUBLIC ADDRESS & SOUND EQUIP'T 


. 
TAKE ONE YEAR TO PAY 
for Equipment Totalling $75 or Over 
20% Down—12 Monthly Payments* 


*Plus 6%, Carrying Cherge—Send tor Order Biank 





CHICAGO 
323 W. Madison St 


242 W S54 St NY 19 Chicago 6, tI 





ELECTRIC COMPANY inc 
New York City Stores: W547 W. 45th St. & 212 Fulton St. 
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$3.00 FOR CARTOON IDEAS 


RADIO-CRAFT prints several radio cartoons every 
month Readers are invited to contribute humorous 
radio ideas which can be used in cartoon form. 
It ig not necessary that you draw a sketch, unless 
you wish 








IDEAS NOT WANTED 
No electrical or radio definitions wanted. Some of 
these were published in the past, but the subject is 
about exhausted. 
All checks are payable on publication. 


Address RADIO CARTOONS, RADIO-CRAFT, 25 
West Broadway, New York 7, N. Y. 
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Radar equipment designed by Raytheon 
for use on the Great Lakes has 6 ranges: 
1, 2, 4, 8, 20 and 40 statute miles. The 
short ranges are expected te be par- 
ticularly useful at the close ranges en- 
countered in lake navigation. 
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HIGH-RANGE OHMMETER 
(Continued from page 34) 











If the scale could be expanded at the 
ends and compressed in the middle 
either arithmetically or logarithmical- 
ly, the difficulty could be overcome. A 
satisfactory and simple method of ex- 
panding the scale distances at the ends 
and compressing them in the center was 
found. Through this scale the value of 
the ohmmeter was immensely enhanced. 


The scale is best drawn on a piece 
of good strong drawing paper. The 
longer the scale the better, as read- 
ings will be clearer. The maximum 
length is limited by the available space 
on the panel. A length of 8 inches is 
excellent. 


Four horizontal lines, about %4-inch 
apart and 8 inches long, should be 
drawn. The exact center is determined. 
Then the beginning is marked 0, the 
middle 0.5, and the end 1. ma. Vertical 
lines are drawn from the top to the 
bottom lines. The spacing for the other 
values of milliamperes is arrived by 
marking off 5 to 6 and 5 to 4 each % 
inch apart. From 6 to 7 and 4 to 3 the 
distance is % inch. From 7 to 8 and 
3 to 2 it is % inch. From 8 to 9 and 
2 to 1 there is 1 inch distance, and the 
last gap at both ends is 1% inches. 

This produces a scale with ends 3 
times as open as the middle. Ample space 
is provided for writing in ohmic values, 
The scale is therefore compressed in the 
center and expanded at both ends. 








TABLE | 
READING, MA 
0.1 


0.2 
0.3 


0.4 
0.5 
0.6 


0.7 
0.8 


0.9 
1.0 


MEGOHMS 











Full-scale reading {1 ma) corresponds 
to zero resistance with 300,000 ohms in 
the internal circuit. Half scale (0.5) 
will correspond to 300,000 ohms limiting, 
plus 300,000 ohms test resistance, so the 
300,000-ohm mark falis at the center 
of the scale. Values for other markings 
will be as per Table 1, provided always 
that the instrument is working on ex- 
actly 300 volts. 


A better method of marking appears 
in Fig. 2. The readings of this latter 
table have been rounded off, but are 
near enough for all practical purposes. 
A glance shows that useful readings are 
obtained from 10,000 ohms to 14 meg- 
ohms. For voltages other than 300, a 
corresponding set of scates would have 
to be worked out, either by measuring 
actual resistances or by computation 
based on Ohm’s law. 

The hetp offered by this scale may net 
seem important at first glance, but use 
will convince you f its value. 
DECEMBER, 


for 1947 











FM TUNERS 
(Continued from page 25) 











and are wound with No. 12 enameled 
wire. Turns are spaced % ineh. RFC-1 
and RFC-2 are 5 millihenries each. 
RFC-3 is 15 turns of No. 16 wire, close- 
wound on a %-inch dowel. 

The pbysieal layout for the 10.7-ke 
if. amplifier should be made with cau- 
tien. Each wire from the i.f. transform- 
er can shauld be brought out through a 
hole drilled as close to the correct socket 
pin as possible. It is preferable to 
mount the stages in a straight line to 
avoid extra shielding. The interstage 
shield needed in this tuner can be seen 
in the under-chaasis photograph. Also, 
small cireular shields were soldered in 
the center of the circle of pins on 2 of the 
tube sockets. If the if. transformers 
are not provided with swamping re- 
sistors, each winding should have a 
37,000-chm. resistor (or such resistor 
value as the manufacturer recom- 
mends) paralleled across ft. 


The tuner of Fig. 2 is like that of 


Fig. 1 in most details. A 6BE6 is used 
as the oscillator. The oscillator coil is 
tapped 1 turn from the bottom. Limiter 
voltages and constants differ from those 
used when there are 2 limiters. If de- 
sired, a 6GAL6 discriminator can be used 
instead of the erystals. This will prob- 
ably result in a saving in expense, but 
will increase the filament drain slightly. 


Some important points 


Many considerations are overlooked 
by the constructor who is assembling 
his first FM receiver or tuner. In wir- 
ing the r.f. mixer, and oscillator sections 
it is important not only to secure the 
shortest grid lead but also to provide 
thorough grounding and bypassing. 
Especially important are low inductive 
paths to the tuning-condenser frame 
and wiper contacts. Each stage should 
have its own heavy braid ground wire 
from the coil (if the coil is not mounted 
on the condenser) and tie point for the 
bypass condensers running as directly 
to the tuning condenser as possible. If 
tuning is noisy, it is usually the result 
of poor roter eontacts. This common 
trouble is easily eured by a cleaning and 
lubrieating job. If the cireuit is wired 
properly and decoupled, there should be 
no oscillation trouble in the i.f. stages. 
Filament bypassing is very important 
in high-gain circuits. Don’t forget it! 

Oscillation is not usually evideneed 
as a whistle or squeal in an FM receiv- 
er. Heavy oscillation is evidenced by 
complete closing of the tuning eye even 
without any signal. Light oscillation re- 
sults in distortion on strong FM signals. 

As stated before, all the bugs have 
been worked out of this circuit and there 
should be little trouble. For alignment 
of the circuit it is best to beg, borrow, 
or steal a high-frequency generator. It 
can be done by hand, but it is tedious 
business, Much better alignment in- 
formation is given in the handbooks and 
circuit manuals than could be given in 
this brief arficle, and their use is rec- 
ommended, 
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NUMBERS 4 and 5 OF THE 


OOCCSCY Me Parade 





THE SENSATIONAL, MEW, SCrEMTIFIC 


POR WAMEDIATE .. ACCURATE... AUDIBLE ADJUSTMENT OF RECORD CHANGERS 





a hree Tone | lead-i in grooves 
permitsi to 
proper set down position of the 
pick-up through audible means. 
(rama Made to RMA and NAB 
<=: standards. 
~@ Record plays in less than 40 


REC ‘ = seconds. 


@ Audio tone at end of sonand 
° 








The WALSCO Standard Test Record saves time and increases 
efficiency in the adjustment of record changers and coin oper- 
ated —— oe one fn ate 


HILLS CALIF. 


WALSCO UNIBELT 


THE UNIVERSAL DIAL DRIVE 
BELT CAN BE CUT TO FIT 
ANY DIAL DRIVE 
Will not Ship or Stretch 














*UNIBELT® comes in 5-foot length 
spools and can be installed without 
taking dial mechanism apart. A real 
time and money sover. Eliminates 
the need for stocking numerous sizes 
of belts. 


Free sample and literature. Write 
to Dept. 12B 


fa the Vchome Pane & 











while they last 


Priced at $ 


ohm transformer built into 
shaped to yA and at a 
with new type ad bie sliding 
retracted. Cover plates constructed 


interphones witheut use of a batte 
make a complete radio receiver. 


eo wor SPECIALS: 


Limited quantity for immediate shipment— 


8,000 OHM DUAL HEADSET H-16/U 


parts to become loose or fost. Especial 
ors, recording engineers, aircraft pilots and similar exacting applica- 
tions, Hi- impedance, extremely sens:tive. May be 


*MOST SENSITIVE 
PHONES BUILT 


* HI-IMPEDANCE 
* NOISE PROOF 


#&MAY BE USED AS 
A SOUND POW- 
ERED INTERCOM 

*89 oRIGINAL 

COST—$25.00 


include 25c to Cover Cost of Postage 
Light, durable, and efficient phones featuring a permanent magnet with an 


each unit. Molded soft neopreme earcup 
envelop the entire ear. Steel headband 
brackets + ¥ earcups to be a or 
of lightweight 
sulted to hams and “commercial 





used as sound powered 


ry. Can even be used with simple xtal to 








mput cireu:t. 


to fit 


oes 3.25 
tems 


freedom of h head 
high frequency mobile ay for 
as a hi- — Carbon ke by s' 
in case. Sensitiv 

ye. and 


eae Foy 











20% deposit on 
all orders unless 





ity of “ is mike equal 
rir Suppited with * strap, 


eeeeeeteeeres SOOPER HEHEHE eee eee eee eeeetes 


NIAGARA RADIO SUPPLY CORP. 


Carbon Throat Microphone 
This microphone will work into any 200 oh 
i Has adjustable “strap 
any neck. In operation this microphone 
is strapped a> throat thereby facilitating fuit 


it. Ideal for ultra 
hams. Can also be used 
imply drilling three holes 
to mikes —- 
10” — and _ 


49° 


All prices F.0.B. 
N. ¥. C. Write for 


NEW YORK 6, N. Y. '#** Sulletio tone 
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RADIO TUBES-KNOWN BRANDS-BULK 


80, 5U4G, 5Y3GT, 5Y4GT 

85W4, 2525, 25ZSGT, 35Z5 

6F5G, 6GF6GT, 635, 68A7, 6SK7, 6SQ7.... 
12BE6, 12BA6, 12AT6, 12SK7, 128A7, 12SQ7 
6H6 637, 6K7, 6Q7, 6SF5GT, 6SN7GT.... 
5Z3, 35A5, 35L6, 50B5, COL6 

43, 6A7, 6A8, 6V6GT, 25L6GT 

O7Z4, 6X5GT, 7A8, 7B4, 7B5, 7B7 
1A5GT,1A7GT,1H5GT,IN5C'V,1R5,1S4,185 
1T4, 3Q4, 3Q5GT, 50A5, 14A7, 14B6, 14Q7 _ .- 
6AC7, 6L6G, 25A6G, 35Y4, 117Z6GT 

1LA6, 1LE3, 1LN5,70L7,117L7GT,U7N7GT 1. ‘35 


55 18—450 V 





20/20—150 V 
30—150 V 
40/40/20—150 V, 25 V 


WIRE —— WRITE —— PHONE 
BROOKS RADIO DISTRIBUTING Corp. I 


80 VESEY STREET (DEPT. A), NEW YORK 7, N. Y. 
= ee eee eee ee ee ee ee ee ee eee eee ee ee ee ee 
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(COrtlandt 7-2312) 


c— THE PRICES SPEAK for THEMSELVES —~ 


ELECTROLYTIC CONDENSERS 


J 








enggetongy VALUES 


SHURE 
Ti7B | CRYSTAL 


Push Button MIKE 


Carbon Mike $§°° 


C 
= Stand, 
ase and 


With Cord 
and Plug 
Value $12.00 








HAZELTON 
INSTRUMENT CO. 
MODEL 100 


Pocket Multimeter 2” Move- 
ment, 1000 ohms PV, A.C. 
Volts 0-15, 150, 1500; D.C. 
Volts 0- 15, 150, 300, 1500; 
Ohms — 300, 000; Mils 





DETROLA 
AUTO- 


MATIC Courtesy Electronic Laboratories 


Interesting Intercommunicator 


«Inch records. En 
simest 0 “minutes ch interrupted $4449 THE widespread use of intercommuni- and common ground screw on each unit. 
cations systems in the Armed Forces A 3-tube amplifier is included in the 

and industry during the war has result- master unit. The amplifiers are avail- 

pwnd . ptt — me ed in ever-increasing demands for these able in 3 models. Loctal tubes are used in 
Masuirs, 2 pest autematic step , versatile units on farms, in homes, Model 2660, miniatures in the 2660A, 
stores, offices, and business organiza- and octals in 2660B. The circuit, Fig. 1, 
2 TUBE PHONO tions. Remote stations at the front en- is the same in all models. V1 is the 
OSCILLATOR trance to the home, in basements, attics, speech amplifier, which is resistance- 

Comotets ith garages, barns, nurseries, and numerous coupled to the power amplifier V2. 
vee me fee other places are becoming very com- Operation is from 117-volt, a.c.-d.c. 
on any radio. mon as well, lines with the half-wave rectifier V3. 
Complete. $4, 75 An interesting postwar intercom re- The series-connected filaments are sup- 
cently tested by Rapio-Crart is the plied through a dropping resistor. The 


3 Tube PHONO AMPLIFIER Volume and tone control, Utiliphone manufactured by Electronic tube line-up of the 3 models is: 
ALL WIRED with Tubes $4.95 
MODEL 


AStATIG Pick Ue Gedd O00 . pe Laboratories, Indianapolis. It is a wired 
Funetien 2660 2660A 2660B 


A.C. Phono Motor : intercommunications system consisting 
SPEAKER BUYS of a master and 1 remote station oper- Speech Ampli 
ating up to 500 feet apart. Each unit is F . 
# Neavy Alnico Slug PM housed in a gray, wrinkle-finished metal fier Tl 14A7 12BA6 12SK7 
5S Heavy Alnico Slug PM b . : . Power amplifier 
& Heavy Alnico Slug PM ’ ox with a chromium-trimmed speaker T2 BOA BOBS 50L6 
10” Heavy Alnico Slug PM , grill. Each station is only 5% inches Rectifier T3 3514 S5W4 3525 
12 Heavy Alnico Slug PM : wide, 4% inches deep, and 5 inches high. *"#¢F - 
It can be mounted on a desk or hung at A remote station can be installed in 
5 TUBE AC-DC KIT ; Regge : 
Superhet radio kit—complete with plastic cabinet, a convenient place on a wall by 2 key- a child’s playroom or nursery. When its 
tubes, instruetions slots on the rear panel. Three-wire cable switch is locked in position, the parents 
is used between stations with connec- are able to listen to the child while in 
STANDARD TUBE KIT tions made to a 2-screw terminal strip remote parts of the house. 
Consists of 3525, 50L6, 12SA7, 128K7, 128Q7 $3.50 


CONDENSERS C.D. SOLAR, ETC. _} . CABLE aa RM. STRIP 
3° PM SPKR 



































IEE @. cccccansccnsveniscetsesscons $ .39 MIKE TRANS 3” PM SPKR 


40 MFD—450 VV. oc ccceeseecerecenrs eseees . a 
50 Assorted Mica Condensers , aE 
? ™ A Lo 
-98 





























MISCELLANEOUS to cH 


HS-30U Hearing ane wr Earphones 
Signal M-(00 Bras 
$2 Ohm Twin Coaxial Cable 


oo DTT. . 
5G5U Coaxial Cable jn 4 T3 : 7V AC/DC 
Yo meg. Vol. controls & switch . “ 


100 Assort. IRC Resistors : 1.79 r—e— 
Trimm—P-16 Headphones 1.95 


8 Section Telescopic Aerial with 
clamping brackets 1.95 
with heavy lead e 


Model 680—5000 ohm $ ; ’ : ge? 
. - 5 ao : my 
- 


























liammeter. Regular $28.50 
B-45 All wave Signal Gonerator 


Dial tight with “‘dimout’ 
af 
25% Deposit, Bal. C.0.D. Plus Charges “| < 








Write for Latest Catalog 


BONAFIDE RADIO Co. 


89!/, Cortlandt St., Dept. F, N. Y. 7, N. Y. X- EXTERNAL SHIELD ON LOCTAL TUBES ONLY 
Fig. |\—This 3-tube circuit combines high sensitivity, good speech quality and high output. 
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ELEMENTARY RADIO QUIZ 
By HAROLD GLENN | 


Check your radio knowledge. A more ad- 
nced quiz will appear in an early issue. 


Light and electricity are energy, 
and travel in the form of: 1.— 
waves; 2.—frequency; 3.—ampli- 
tude; 4.—electrons. 

Which has the longest wave length? 





GOVERNMENT SURPLUS 


We have on hand a large selection of 
Radio and Electronic Equipment pur- 
chased from the United States Govern- 
ment, and solicit your inquiry on prac- 
tically any equipment or component 
parts used by the Army or Navy. Listed 
below are only a few of the many items 


ASE we now have in stock. 
FOR THE 


WHEN came the knowledge that 
built the Pyramids? Where did 

the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times, 


This Sealed Book — FREE 


The Rosicrucians (not a religious organi- 
. th zation) have prepared an unusual book, 
3 the which will be sent free to sincere inquirers, 
ance in which the method of receiving these 

V2. principles and natural laws is explained. 
2.-d.c, Write today for your copy of this 
> V3. sealed book. Possibly it will be the 
sup. first step whereby you can accom- 
. The plish many of your secret ambitions 
and the building of personal 
achievements. Address your in- 
quiry to: Scribe K.T.X. 


The ROSICRUCIANS 
(AMORC) 


1.—light; 2.—heat; 3.—radio. 

The inductance is: 1.—a coil; 2.— 
a condenser; 3.—an air core; 4.— 
an iron core. 

The to-and-fro surge of an electric 
current in a circuit is called: 1— 
detection; 2.—inductance; 3.—oscil- 
lation; 4.—capacitance. 

The loudspeaker changes: 1.—sound 
into electric waves; 2.—r.f. to a.f.; 
8.—a.f. to r.f.; 4.—electric waves 
into sound waves. 

In order to operate, the loudspeaker 
must have: 1.—r.f. waves; 2.—a.f. 
waves; 3.—pure direct current; 4.— 
pure a.c. sine wave. 

The purpose of the detector is to 
change: 1.—a.f. to r.f.; 2.—r.f. to 
a.f.; 3.—resonance to oscillation; 4. 
—oscillation to resonance, 

The action of the detector is called: 
1.—resonance; 2.—rectification; 3. 
—oscillation. 

Resistance in the tuned circuit 
causes: 1.—distortion; 2.—rectifica- 
tion; 3.—broad tuning; 4.—oscilla- 
tion, 

What is the frequency of 60-cycle, 
117-volt, 100-watt house current? 


(See page 93 for answers) 


Gasoline engine generating plant. PE-182. 9.4 kva @ 
0.8 power factor 7.5 kw, 120/208-volt, three phase, 
26-ampere unit. It consists of a Willys Model U.P. 
gasoline engine and miscellaneous engine auxiliaries 
directly connected to an alternator with built-in 
exciter. Export packed with spare parts and tools. 
Full instructions. Weight 1035 Ibs. New 699. 


Scope, 5” 110 V 60 Cycle input. Control unit BC- 1266 
15 tubes incluaing 5CP1. Has all power supplies 
built in except for 3.0 Volt amp. B Voltage 
Our price 39.9. 


Indicator 1-22A. Uses Selsyn with indicating rose, 
100 TH power tube, assorted breakers, high voltage 
condensers, ete. Good for antenna and transmitter 
control and remove modulator basic kit, 4 


SAVE EIGHT DOLLARS! Purchase both of the pre- 


ceding items, packed in original shipping case and 
59. 


Handset TS-13, 200 ohm carbon mike and 2500 ohm 
ear phone with butterfly switeh, Has 6 ft. rubber 
cord with 1 PL55 and PIAS plugs attached Bake- 
lite case, light weight 


SCR-522 Receiver Transmitter. Get this swell VHF 
Transceiver. One of the finest and most economical 
2-meter rigs you can buy today. Now available for 
a small fraction of the original cost. Covers 100- 
156 MC. Ideal for aircraft communication airport 
control and taxi-cab radio. Furnished with 17 
tubes - $9.95 

unit. 

1 the 

vail- 

ed in 

}60A, 

ig. 1, 


Linesman’s pole climbers with straps and pads 4.50 
Safety Belt with strap. State belt sizes 5.75 


Strap, adjustablo from 4’ to 5’ with enap on 
hooks. Heavy duty webbing 2” wide. For strap- 
ping console in trucks, ete. 


Asbestos Gloves. Suitable for welders, hot ma- 
terial handlers. Heavy duty. Sizes 10 & 1 


Spark Plug Suppressors—6 for 

Box of 50 
SHURE Featherweight, crystal pick-ups. New 
RG8/U Coax. 52 ohm, 50’ and over—per ft. ... 


300 ohm twin 25° 
more, per ft. 





7 conductor cable, heavy duty, 65’ #14 strand- 
ed. Rubber covered. Connector on both ends .. 


14 conductor heavy duty. Rubber covered cable 
#15 stranded 50’* roll. Receptacle on one end 


Terminal lug tinned copper 5/16” hole, per 100 
Terminal lug tinned copper #6, per 100 


Pilot lamp socket bayonet base, 18” lead, 2 for 
Fusetron, 10 amp plug style #710 Bussman 


THE QUESTION BOX 
(Continued from page 56 











2660B , "Ena 
Expansion and compression is made 
possible by taking the amplified signal 
from the grid circuit of the 6SC7 and 
applying it to a 6C8-G where it is am- 
plified and rectified. The output of the money refunded 
rectifier section is applied to the No. 3 pore % watt. Kit of 100, assorted 
grid of the 6L7. Polarity of the control | ff,’ 3A; Heavy Duty “Th” Batteries 8 x 4% 
voltage may be changed to give either Carton of 4 sessecesoeee: 
compression or expansion, oT ee Se eK, 
Sufficient gain has been built into the 
amplifier to enable it to operate efficient- 
ly from almost any microphone or 
phonograph pickup. 
If you find that the 6L7 is micro- 
phonic in this application, use its non- 
microphonic version, the 1612. 


2SK1 


50L6 
3525 


led in 
en its 
arents 
vile in 


Kit of tubes 25 all new. Satisfaction guaranteed, or 











BINDING POSTS? 


Date of 


The XL PUSH POST with its Spring 
Action assures Constant Contact and 
quick connection. 

Manufactured in Al} Aluminum Type M 


t 12- nh. 
Al 2 Top Type 81 

at 1S¢ each. 
LL_ BRASS—STAIN- 
Es PIN, PROVEN 
by ,° Y TEST as NON- 
CORROSIVE at 28c each. 
Manufacturers and Dealers Liberal 

Discounts 


X. L. RADIO LABORATORIES 


Fluoreseent kitchen unite. 2 tube 20 watt. Just 
plug in ... . 

Standard Typewriters. L. ©. Smith, Remington, 
Inderwood. Shipped subject to your inspec- 
tion, Reconditioned. Perfect Shape ......... 


SPECIAL $25.00 OFFER 


On a deposit of $5.00 we will ship you C.0.D. 
Freight Collect a large quantity of Government Sur- 
plus Radio items subject to your inspection and 
approval. If, after inspecting you are not more than 





59.50 








420 West Chicago Ave., Chicago 10, tl. 











TUBE SHIELDS 


While constructing a small portable 
receiver, I found that I could not ob- 
tain shields for the 1N5G and other 
tubes in this series. I salvaged the can 
of a discarded wet electrolytic con- 
denser. The top was sawed off and the 
can sliced into lengths equal to the 
length of the tube. Screw lugs were 
fastened to the bottom edge and used 
for mounting on the chassis. These 


make good shields. 
JOHN L. TARDIF, 
Toronto, Ont. 


RADIO-CRAFT for 
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ELECTRONIC 
VOLT-OHMMETER 


110 VOLTS AC 20 RANGES 
$7 1% 0/5/10 /50/ 100/500 /1000 /5000 
volts DC and AC. 0—1 
POSTPAID 


. ,000,000,000 

ohms in six overlapping ranges. Sen- 

sitivity; over MILLION OHMS per 
VOLT on 5 volt range. 

Complete kit includes all component parts, tubes, 
punched “and drilled chassis and beautifully enam- 
eled panel. Easily assembled and wired. 

Special slideback circuit developed durin) 

tt the California Institute of Technol- 

4 oy ng sensitivity and a 

tel liminating necessity eries a exe 

Sensive meer. h instrument is individually cali. 
rated. Dial scale over nine inches long! 

In addition to performing the usual volt-ohm 

. this instrument easily measures these 
s' HET O§€ TO) 


Ss. 
for SIGNAL TRACING. 


STERLING ELECTRONIC COMPANY 
sowL 


ING GREEN, KENTUCKY 


1947 





satisfied, return to us Freight Collect and all it will 
have cost you will be freight charges one way. You 
should be able to dispose of a few of the items that 
you may not need for the entire cost. This is the 
cheapest way we can self you War Surplus Radic 
Material. Our warehouses are filled with thousands 
of choice Government Surplus Radio Items. Lots of 
them we do not have in sufficient quantity to adver- 
tise nationally and the cost of invéntorying, itemiz- 
ing, corresponding, etc., would only increase their 
cost; therefore, we make this offer, If you wish to 
mention a few items you desire, we will endeavor to 
include them in this assortment. 


Above prices F.0.B. Baltimore 
Minimum Order $2.00 


The Abell Distributing Company 


5 E. Biddle St. Baltimore 2, Md. 


Send for our Flyer— 
Name items interested in 




















TEST UNIT 1-35-E A.F. WATTMETER TESTS SPEAKERS 


One the component units required to test (Continued from page 31) 

CWalkte Talkie’ Transmitter and Receiver Beli 

OE a 

c e . . 4 

geciliator, audio ‘enallimec, peal’ test socket, pin Calibration tentiometer. The cathode resistor has 
test terminal cable & plug. Comes in cabinet ° 

we Tees es a caeue, Wen After the circuit is wired up and the same effect on the spread when it 

1 sof 3 & 150 V D.C.; 1. 600 : nt i : 3 .if i 2 
MA D.C.; and 60 V A.C. Suitable tor modiscation | Checked, the piace voltage is adjusted to is decreased. A s.ightly different setting 


NET oceraguile sectcstceteceseseeeess $1350 | 120 and the 500-ohm wire-wound (bias) “ the are pepper potentiometer 
otentiometer is varied until the piate alSo may ried it necessary. 

_ BC-1072-A RADAR TRANSMITTER ee reads just above cut-off. A slight After several adjustments, the watt- 

cele “powerline, ‘this unit can fe adeptsato°s Ml residual reading of less than 1% of full- meter should be within 2% of the graph 


meter band transmitt but it hief 1 f > ° ; ; ; « i ~E 
ine ‘parts ie eons mitter but its chief va - is for oonte may remain but does not interfere calibration. Still leav.ng the impedance 
5 volt 60 cycle 28 watts .38 1525 R.P.M. ; . : ; d h ter 
.G._ Redmond, Th d switch at 8 ohms, adjust the meter to 
vanine. "Gen. Radio type 200 B 118 voit input. §] With the operation. The imp dance id-scale. This requires 8.95 volts (9 
TUBES. “2 3U40'et igor, Amaxa: 1-6SN7; 1— switch in the grid circuit is set to 8 ohms a 2 “4 sone Ry ur oses) If this 
METER, Simpecn, Sie", r0ande” 0-8 Kilovolt and (center contact) and a variable 60-cycle Volts for p purp : 


TRANSFORMERS. 1—with primary variable from 0-135 voltage is applied to the wattmeter in- comes out right, ogee rage gps haw 4 
117" voit secondary” "6-3 . atid with, put circuit. This voltage may be from ohms and note : — e = e —! 
1 each 8 y, 3 - : -ees 
wath 117 Jolt primary: (secondary a vot ai ‘té #| a variable toy transformer, a variac, or Tises to full-scale. ~ o 16 
Cousists also of many Other parts, re lays, trans- a voltage divid d across a fixed voltage. ohms and the reaaing shou drop to 50 
formers, circuit breakers, interlocks, Am ty chokes, . ° e : ic res. If these values are not 
too, numerous to, itemig ess 46° « On 6 are Two 6.3 filament windings in series and ™icroamperes. 1} mot 
NET Fos, N.Y. $22.50 correctly phased are suitable for the Obtain d, the resistance of the input im- 


FILAMENT TRANSFORMER, G-E.. 110 volt, 60 cyc.e latter. A reliable voltmeter should be Pedance loads are probably not exactly 
Fete 480, Ams. Sutbue 100 KVA 3 Ke di 8 and 4 ohms each. 
STEP DOWN TRANSFORMER, Jefferson’ Electric. ils used In any case. 


it le pi 2 " a * . . * 7 — 2 

mounted “in wateruight Sa do Sab seceneny, Fig. 2 shows required input voltages With the 8 ohm load, rn he 

VARIABLE (EOSTAT, | Wart’ Leonard 530-00 A for specified plate currents. For ex-  direct-reading, 0-20.0 watts. Voice coils 
ohm ps. Complete with hardware. 


@ $3.50 each, Fen fo $29.50 ample, a 4-volt input causes the meter’ of this impedance are usually designed 
to read 2.0 watts, that is 20 micro- for a maximum of about 15 watts, so 
INVERTER PE-206-A ; 


INPUT: 27.5 Volt 38 Amps D.C. sw Q 
OUTPUT: SO Volts 500 V.A. 800 cycle 1.0 P.F. 1 ml 6SQ7 
phase 6000 R.P.M. 


Manufactured by the Leland Electrie Co., Type #DA. 0-200 uA 10 
Complete with filter, carbon pile regula ator, selenium 


rectifier, etc., with circuit diagram and aoe of eo, 
nee instructions. Dimensions 13” L 107 H 


T fob, $6.50 1OK/5W SOOWW 
oc. MOTOR—Permanent Mi agnet Type 10, 900 _R-P.M. NA MA 
co Type £5069370 27.5 Voit D , Loag ¥ v 

(vashale x 1” W x 1%" High $4.95 1OK/10W 


POWER LEVEL INDICATOR 


Weston Model 695 Type 3 A; 4. sestihe er type volt- 
mater a 5 ranges of 1.6, 15, 60 and 150 


















































30K/5W 


A Taultionnpe DB meter for a zero signal level of 6 
milliwatt on a v a am line. Arranged to indicate 
8, -4, “0”, +1 +16, +20, +24, +2 
+32 DB at “or >, the ‘De "scale or a total spread 
of 56 DB. 

A plate fastened on back of ing ument gives in- 
structions and conversion data for use on other 


Dimensions Siz” & San" «x ayer. .. NET $19.50 


PANEL METERS AUDIO TONE 


sramAs, STRENGTH (‘‘S'"’) METER—Simpson 25, 31” = _ 

ote ie cane. Use thi @ on the plate circus «f your = ad 
Seentee ow the relative strength incoming . 4 * * . . 

signals. Sc ~giibrated—6 to 100 DB above 1 micro- Fig. 1—Circui# of the a.f. wattmeter. The 6SJ7 is a sine-wave transitron signal generator. 
volt. 5 MA cero right mvt with trans. ce t sc, for 

internal sc illumination from rear of me er. Comp 

é eads. For further de ails 

& Fig. 730 B of Radio 

S$ sO 





_-T> <_\|> 
ASPKR SW. IMP] 
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PIOTS amperes. The grid potentiometer may there is plenty to spare for peak or in- 
) to plus 8, igi 606 ‘ohms: be adjusted for this value. Then as the stantaneous values. With the 4-ohm 


-- Ta ae overtinrow. S000 chess. internal. to. input is increased the plate meter should _load, the meter readings must be d vided 

¥ . . . 

_W. i, Ro- 35, minus 10 to plus 6, ODB e uals . Ss ike ose in the b 2 since it actually shows 0-100 watts. 
6 MW, 600 ohms, 3’ square .... $4.50 show current value 1 y 


1.897 ‘ oe 
TOTALIzINa NOUR METERS Gr. 'Star, ri bas graph. At 12.6 volts (2 filament wind- With the 16 ohm load, the wattmeter 
6 cyclo. OE the oan teen on a nours of Bt ings in series) the meter reads just a measurcs 0-400 watts so the readings 
c<. 


“tndustriai Timer ‘Gorp:, Thdicatés ‘up ‘to’ 9.3009 || hair above full-scale. must ke multiplied by 2. To accommodate 


hy A A ee amp With the voltages previously given the high power handled the impedance 


FR EQUENCY METERS—J.B-7. “314°, “ra metal case, the first attempt will probably give a switch should be of heavy construction, 
8-62 5 reed, 100-150 voits $4.50 


Dual range covers Frequency ranges result close to that desired. It can be such as an Ohmite multitap power 


“52 cycles and 58-62 cycles: Dual element, 


Vibrating. Reed type, 115 volt, 39%, rd Pus improved by slight adjustments. In- switch. = 
Cc. incr creasing the grid bias (and plate volt- The auxiliary PM speaker may be 


eS ee age if necessary) produces a greater switched into the circuit when an audio 
oxt prec ears oe te ners | spread of the readings, and vice versa. check is desired. It is shunted by a vari- 
wit NX-SS, wire souna | In other words, if the upper scale read- able 10-ohm resistor to bring the com- 


§ per volt re 
ETE 


Dc. MILLIAMMETER DOI=! ie chs, 33 ie ings do not advance fast enough, in- bined impedance to 4 ohms. The shunt 
acre DO ae crease the resistance of the 500-ohm po-_ is correct when no change is noticed 


af aF 2 2 of of ee 


~ 





CC he a on on ne. oe. 


ae 


DO-41, 200 MA, ‘ 31", rd fl bake case 
D.C. ‘MICROAMMETER RS w 100-0-100 


ommere. approximately B50. ‘ohms resistance, 3 4 #3 { 
rd_fi bake case, concentric style _ — 1. 
—Triplett, 100 ua mvt, approx 500 ohm . 

se cal 0-3, 0-15 & 60 V MA, 4” Rect fl bake ‘cane, 


Sale 955 Fees, sdhiipainigens’ inves ‘thnies "etee foro" RECORD PLAYER e TEST OSCILLATOR ™"\ 


inter, sc mkd ‘Set Carrier’’ supp with raper 
0. fl bake case 


Th. NAS. 15 V. G00 MA EL COMPLETE AT ONLY 
NA-35, iso Vv (0 MA) 314" rd ‘aghake ' - $985 <> $1475 


with tube with 
All items are Surplus-New-Guaranteed. ©.0.D.’s not A complete kit at a tubes 
sent unless accompanied by 25% Deposit. 


Orders accepted from rated concerns, public institu- a price. Pow. 

tions, etc,, on open account. erfu Hi h Ata 

The above is only a partial listing of the many motor. High ou ~~ 

items we have in stock. Send for free circular. a. i eo bands, 180-575 d 575-1800 Ke. 12SK7 
ACTURE P ALERS. picku Two nds, an 

ma ee Oe ee Alnico 5 speaker. Dual tube amplifier. All wood CO 35Z5 rectifier and 991 modulator. Dei” 


cabinet. Durable leatherette covering. Including and priced to save you money. Kit ..... 
MARITIME SWITCHBOARD all oped hardware, wire and solder. — Wired .. . 
336 Canal Street alate a York 13, N. Y. oe go “a = rf \ eenene nothing yoims-Cash with (orser, oF €:0:D. with 20% Gapeott. 
821 


HALLMARK ELECTRONIC ‘CORPORATION 592 Communipaw Ave., Jersey City 4, N. J. 
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when switching the speaker in or out. 
A sustained audio tone is needed for 
this test. Distortion may be checked with 
the speaker, the meter itself showing 
only power level. 

The transitron is conventional and 
is included as a source of pure sine wave 
audio power. With the voltages shown 
in Fig. 1, the output has very low dis- 
tortion. In some cases it may be found 
that the feedback is so low (for pure 
wave form) that the oscillator does not 
start. The line switch may be thrown 
off and then on again quickly to start it 
oscillating. 

The choke coil in the screen circuit 
of the oscillator may be a small filter or 
transformer winding. A small induct- 
ance bypassed with a large condenser 
gives low distortion. The condenser may 
be chosen to give the desired frequency, 


0 4 8 w 12 16 20 


Fig. 2—Input voltage vs plate current curve. 


which should be about 400 cycles. The 
power output is sufficient for amplifier 
testing. 

The 10-watt voltage divider used to 
provide transitron voltages, as well as 
the other 10-watt voltage dividers in 
this circuit, may be of the “Dividohm” 
or similar type. A shorting switch is 
added across the microammeter to pro- 
tect it when not in actual use. (When 
the instrument is turned off, the needle 
will tend to slam off scale on the lower 
impedance ranges.) 


The wattmeter may be used not only 
for direct measurement of power but 
also for alignment or adjustment of a 
receiver or amplifier. Wattmeter read- 
ings are much more sensitive to changes 
than are voltmeter readings. For ex- 
ample, a 41% increase of voltage is 
equivalent to a 100% increase of power. 
Thus where a linear wattmeter will de- 
flect from mid-scale to full-scale, the 
same change will only bring a voltmeter 
from mid-scale to less than three-quar- 
ters scale, 


Amplifier distortion is checked by 
switching in the speaker while noting 
the power. It will be interesting to vary 
the load impedance while listening. The 
correct load is the one which gives mini- 
mum distortion but not necessarily 
greatest output. 








Airport & Train 
Announcements 











Industrial Factery 
Work Music 








; { 8 HOURS OF 
w Available! CONTINUOUS PLAY 


ON THE MAGNETAPE* RECORDER! 
Now — record and 
play back on this 
amazing instrument 
any sound that can 
be heard, and many 
that cannot — from 
a concert hall sym- 
phony, to the beat of 
your heart. Simple interchangeable capstans pro- 
vide a choice of three tape speeds for high fidelity, 
medium fidelity, or up to 8 hour voice recording. 
The ideal recorder and playback unit for home, 
office, industry, and broadcast station. 
Write today for our free illustrated technical cata- 
log featuring our complete series of Magnetape 
Recorders and accessory equipment. Send 25¢ in 





Conference 
Recording 








stamps or coin for our new booklet, 
Magnetic Tape Recording — and 999 Applications.” 


* Trademark 
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Complete 
Automatic 
Erasing 


New York 13, N. Y. 











NOW 
FOR YOUR SILENT PROJECTOR 


$5995 — Convert your 16mm silent pro- 


to sound (regardiess of 
a ee aes 


Sater Write 











APEX VIDEO + 12208 Branford St. + Roscoe, Calif. 
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QUICKER...AT LOWER COST? 
The logical approach to any sound system plan- 
ning problem is to first select the speaker or 
speakers capable of proper coverage and quality 
of reproduction. Once the speakers have been 
decided upon, the selection of the correct size 
— becomes a routine matter of totalling 
the powers required for the individual speakers. 
The many UNIVERSITY speakers now avail- 
able readily solve this problem. Included are 
org for every class of service—low power, 
super power, directional, radial, explosion-proof, 
submergence-proof, high fidelity, paging talk- 
back and others. 





We-O-Lite Tester 


Electronic Chemical Lab. 


Needle Packet 
Alignment Kit 


G-C NE-O-LITE 

TESTER SMe 
For testing fuses, appli- 
ances and any electrical 
circuits. 90 volts to 550V 

A.C. or D.C. No. 5100 

- List 50c 

"G-C ELECTRONIC 

CHEMICAL 


LABORATORY 


Ideal for ex- 
perimenters, 


bo 
Chemicais in steel ra 
rack). No, 998 ....List 


G-C SERVICEMAN’S 

PHONO NEEDLE PACKET 

For every serviceman. Easy 

to carry needles and sell on 

the job with this handy 

ge of 10 assorted Tre. 
t Loy 


G-€ NO. 5023 
zg) ALIGNMENT KIT 
‘ Complete kit that 
will take care of 
most sets. Containe 
nine excellent 
tools, with leather- 
ette case. 
List $6.25 
Sola by ALL Jobbers 
WRITE FOR YOUR COMPLETE NEW 
COPY OF OUR CATALOG TODAY! 


RADIO DIVISION DEPT. D 
GENERALCEMENT Mig. Co., Rockford, Ul. U.S.A. 
_ Manutde over 3,000 products 


rer offices in principal cities 
Sales o ais 








ELECTRIC SOLDERING IRON 


FREE 


»«. and assemble your own 
MAGI-KLIPS 


Radio & Electronic Experimenter’s Kit 











|. Wee Rene es eee Ne 


This is the same MAGI-KLIPS Kit—com- 
plete with all parts—that we sell ready as- 
eembled for $29.75. 

in «nocked-down form with full instruc- 
tions foi assemblv it is now available at the 
iW LOW Price— 


$19.75 


- . complete with a new Electric Solder- 
ing Iron—the ideal iron for wiring your un- 
assembled MAGI-KLIPS Kit. 


Remember, you build 18 different experi- 
ments with your MAGI-KLIPS Kit. You 
actually teach yourself radio and electronics 
and have a lot of fun at the same time. 


RADIO RECEIVER, HOME ge ce PUNOTO- 
ELECTRIC RELAY, CODE PRACTICE OSCILLA 
cee: SIGNAL TRAGER. REMOTE courant. RE- 


Sten’ Amplifier, euse 





Transmitter. “Rad io Fre- 


Timer tone-chet, 
tnterval Timer (repeating). 
Send for a copy of FREE booklet, ‘Electronics 
Made Eas 


DEER & TAYLOR COMPANY 
Dept. C 1342 Milvia St. Berkeley 9, Calif. 
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RADIO PROPAGATION 
(Continued from page 22) 








tance of the station with which com- 
munication is to be established. 

At lower frequencies the E-layer may 
enter into the picture. An E-layer chart 
in the Predictions helps the radioist to 
use reflections from that layer. After 
selecting the best frequency from the F 
charts, consult the E chart. If the E- 
layer muf is higher than that reflected 
by the F-layer, use the E-layer fre- 
quency. 


Adapting the predictions 


All these methods are excellent for 
transmission between 2 fixed points, 
such as 2 commercial or government 
stations. They are not so good for the 
amateur or short-wave listener. The 
amateur wants to know what frequen- 
cies to use to cover a large area—pos- 
sibly a continent—or in what direction 
to send a CQ to get results and dx on 
his transmitter’s frequency. The short- 
wave listener would like to find out 
when to listen for elusive short-wave 
broadcasters. Both are on the alert for 
times when higher frequencies than 
those predicted are useful, for these are 
the periods of dx. 

A few attempts have been made to 
broaden the scope of the Preaictions to 
cover amateur and general rcquire- 
ments. The most successful of these is 
based on the observation that a given 
muf “cloud” drifts along the earth from 


, east to west, maintaining a constant 


angle with the sun. The amateur who 
works on 10 meters, for example, can 
note the area over which 30 mc or high- 
er is the muf. If this area covers the 
control points between him and any de- 
sired station, he can work that station 
on 10 meters. Another system calculates 
owf’s for narrow strips along the Amer- 
ican coast and that of other countries. 

The table presented here represents a 
new approach to the problem. Based on 
latitude 40 N in the western zone, a 
large number of calculations have been 
made, giving the optimum frequency for 


|| any part of the day for any distance and 


any direction. As conditions drift west 
with the sun, this chart will be correct 
for any part of the United States on the 
and approximately cor- 
rect for considerable distances north 
and south of that line. 

The table shows conditions at inter- 
vals of 5 hours and at ranges from 2500 
miles (4000 km) to 12,500 miles (20,000 
km) at intervals of 2500 miles. These 
intervals are close enough to permit in- 
terpolation for times and distances be- 
tween those given. The same is true of 
directions. 

Use of the table is simple. The user 
merely consults it for the current hour 
and notes the optimum working fre- 
quencies in each direction for the vari- 
ous ranges. A combination of high 
working frequencies and great distance 
spells dx. Low frequencies in a given di- 
rection indicate the limits within which 
a receiver or transmitter should be held 


(Continued on opposite page) 
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RCA Outdoor Speaker 


Sturdy metal case defies worst weather. 
Magnet weight 7 Ibs. rated wattage 30 watts; 
complete with multiple use output trans- 
former and 8 ohm impedance voice coil. Your 
cost at Almo $9.95. No. MI-2917-S, 


80% OFF ON POWER RHEOSTATS 
IRC 25 watt 10 ohm 

IRC 25 watt 50 ohm......... coves 

IRC 25 watt 25 ohm.......... scene 
Ohmite 25 watt 100 ohm 

Ward Leonard 25 watt 25 ohm 

Ward Leonard 25 watt 50 ohm., 

Ward Leonard 25 watt 15 ohm 

Hardwick 25 watt 30 ohm.. 

IRC 50 watt 80 ohm.. 

IRC 50 watt 100 ohm. 

IRC 50 watt 185 ohm. 

IRC 50 watt 375 ohm. 

O mite 50 watt 9.5 ohm. 

Ohmite 50 watt 20 ohm ‘ 

Ward Leonard 100 watt 34 ohms. ..95c each 
Ward Leonard 100 watt = ohms. .95c each 
Triplett 327T 3” 0-12 DC AMP 9: 
Beede 3” 0-1000 DC MA 





509 ARCH STREET 
PHILADELPHIA. FENN, 











SPECIAL! 
SPECIAL! 
SPEC:AL! 


Highest Grade Standard Output frans- 
+ Push-Pull 50L6 to 4 ohm Voice 
oi 

Single 50L6 to 4 ohm Voice Coil 

Single 42, 43, 6V6, to 4 ohm V.C. ... 4: 

F:lter choke 300 ohm, 70 mills, 10 hy 39c 
@ Include sufficient money for postage; unused 
postage refunded. @ 20% deposic with order, 
balance C.0.D. Minimum order $3.09. 


Write for Gian’ ®argain Catalog. 


BUYERS SYNDICATE 
786 Carew Street Springfield, aad 
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GREYLOCK 


A Dependable Name in 
RADIO TUBES 


GT, Giass, and Miniature Types. 
s00e8 12SK7. 12507. Ga" wee 
oy 


3207, ’ 
Tubec carry RMA 90-Day Guarantee 


PM SPEAKERS 


4” Alinico No. S 
S” Ainico No. S 





each $1.19 

each 1.29 
Selanne Enea 

Standard Crystal pickup for 3 Tube Amplifier 1.49 
—— 


TERMS: Net COD. No order accepted for less than $5.00 
WRITE FOR BARGAIN CATALOG 


GREYLOCK ELECTRONIC SUPPLY CO. 


30 Church Street New York 7, N. Y. 














A thyratron motor centro] announced 
by Sylvania makes it possible to op- 
erate a special electric motor at a 
speed of 120,000 revolutions a min- 
ute. 

DECEMBER, 1947 
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ch 39¢ 
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$1.19 
1.29 


1.49 


rHARD-TO-GET PARTS~ 


POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 


IDEAL FOR EXPERIMENTERS—101 USES 


Sturdily constructed Brecision 
eae. cule sok: sclf-stargiar — 
my 


rind Buffers icchawionl mod 
Miniature Pumps. Mech: 
els, ns, and sopitca- 
Consumes about 15 watts of 
power a has a speed of 3,000 
When aeared deowa, this 
sturdy anit wilt constantiy oper- 
ate 18-inch turntable loatied 
with 200 Ibs. dead weiqht—THAT" s 
Dimensions 3” Zz 2” wide 
bas 4 convenient mounting studs: chase 
svi and runs setf-a' ome 
retaining bearings. eDesignes’ for Tio-20 vona 
. t. Ds. 


Cc. anly. Shp. $2.95 





ULTRA MAGNET 


LIFTS MORE THAN 20 TIMES 
'TS OWN WEIGHT 
LITTLE GIANT MAGNET 


Lifts 5 ibs. easily. Weixhs 4 oz. 
Made of ALNICO new nigh. masnetic 
steel. Complete with keeper. i. id’s 
most powerful 

The experimenter and hobbyist” 


Measures 
34 Ibs. 

ITEM NO. 159 
YOUR PRICE 





hone vines 
TRANSMITTE RS, MADE Y LOGG, PRN 
ELECTRIC StEo OMBF: a. RLSON. crmitent in: 
appearance ration, 
one seldom offe in these times. ‘Shiv. ¢ 
ITEM No. 160 
YOUR PRICE 


AMAZING BLACK LIGHT!! 


Powerful 250-Watt Uitra-Violet Source 


The best and most 

urce of ultra-violet ian "for 
keneral experimental and enter- 
talmment use. Makes all Muores- 
cent euhetances brifilandy ro 
nesce’ jo trans: of an 


jue and 
i 





ines out 
tiral, opalescent | eee in best 


type: 

I parties, 

obtain uniq “as 

a only. ‘Sho. 
em NO B87 

Your PRICE 





WESTERN ELECTRIC BREAST MIKE 


This is a ne. a. pugignt air. 
craft carbon microphone. It weighs 


a 2 epeneies 
comes w re: 
Mounting and has 2- swivels 
ing Sdjustment 80 that be 
os any Geutred position. 
The ey 2 raps; one 
Straps Ci “a 
an 
on an 
ingenious aad < — aden 
mike can be 
deasting or 
private communication ems. By 
Used as desk mike. 
Comes complete with 6-f. 
cor’ ona rd rubber plug. Fini ished 
plate, non-rustable. Shipping weight. 2 


your PRICE COS CC CSCO Sd ELESCCCS CS ee $1. 


rane gay METER 








metal cage. S¥a" high. it 
ide. 

house, 'e; —~d 
Sangamo < or other availaie 
mak 14 Ibs. 


-$7.50 





IT 

Your “saice. 

epson SPECIALTIES C 

40 West Broad mag ty Be 92-47, New York 7, N.Y. 
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to work or hear from stations in those 
great-circle directions. 

A great-circle chart based on a point 
near the user’s location is exceedingly 
useful for ascertaining the bearing of 
distant points. Less convenient is the 
chart published in the Jnstructions, but 
distanees as well as directions can be 
obtained from it. A globe and piece of 
string is possibly the simplest means of 
finding direction and distance. 

For example, to find the muf for 
working between New York and San 
Francisco at 9 p.m. Eastern Standard 
Time during December, 1947, first find 
the bearing and distance by any of the 
means above. The distance is between 
2500 and 3000 miles, and thus fits most 
closely the 2500-mile table. Bearing is a 
little north of west (in spite of the fact 
that San Francisco is south of New 
York). At 21 hours the maximum usable 
frequency west is 24 mc. For reliable 
work this should be converted to the 
optimum working frequency (owf) by 
multiplying by 85%. The owf is then 
about 20.5 mc. The nearest amateur 
band is 14 mc, though short-wave lis- 
teners may look for Treasure Island 
right up to its 21-me frequency. 

Again, suppose a short-wave listener 
is interested in getting Shanghai or 
Nanking. Distance is ascertained to be 
approximately 12,000 km and the bear- 
ing slightly west of north. Looking at 
the chart, it appears that 13 me at 9 
p.m. offers the best opportunity, as read 
from the 7500-mile chart in the direction 
N. Checking with NW, the best times 
appear to be between 3 and 9 p.m., with 
a frequency as high as 33 mc at 6 p.m. 
However, the bearing is much more 
nearly north than northwest, leaving 9 
p.m. the best hour. 

Only one direction is given for the 
12,500-mile range, as it is the same dis- 
tance in all directions. There is very 
little difference in muf over a wide angle 
from NE to NW. The operator with a 
rotatable antenna may find it warth his 
while to try various paths. 


Radio Thirty-Five Bears Ago 


3n GSrernsback Publications 





HUGO GERNSBACK 
Founder 


Modern Electrics ..... 
Electrical Experimenter 
Radio News 

Science & Invention 
Radio-Craft 
Short-Wave Craft 











Some of the larger libraries in the country stl! have 
copies of ELECTRICAL EXPERIMENTER on file for 
interested readers. 

From the December, 1913, ELECTRICAL 
EXPERIMENTER: 

Dr. de Forest on the Audion Ampli- 
fier. 

Modern Radio-Telegraphic Receiving 
Sets by H. Winfield Secor. 

Constructing an Oscillation Trans- 
former by Samuel Cohen. 

How to Make a Novel Wireless Re- 
corder by Albert E. Shaw. 

Effect of Sunlight on Radio Waves. 

Wireless Helps Explorers 800 Miles 
Away in Anarctic. 

Learning the Radio Codes. 


1947 
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known fcr 25 years 











BC-438 
FREQUENCY 
METER 


110 ~volt AC _ operatea 
range 195 to 215 mega 
cycles; comp > e with 
tubes, crystal, calibration 
and 
schematic; only ° 
RC-1066A—UHF * Bano 
Receiver, battery powerea 
Tubes 2-957, 1-1D8GQ" 
Very easily adjusted tc 2? 
In wooden euse 








MICA CONDENSERS 
Aerovox, type 1590-H-229 low loss, bakeilte case; 
capacity 0.4 Mfd 600v EFF. 18 amps at 3000 Kt: 
25 amps at 1000 KC. Special -.» Oe 
01 Mfd 600v DC postage stamp type 
15 ass’t silver micas, special 


VARIABLE CONDENSERS 
100 Mfd doubic bearing, silver plated, isolantite in 
sulation; can be ganged either end—29¢; 10 for $2.50 
25 Mfd balanced stator one hole mtg. lsolantite insula 
tion, polished plates; Swell for UH'—29e; 10 for $2.50 


110v Pilot assemblies 

AKC-5 Banana plugs silver plated; doz. 
Antenna plug 46-PS-1 for 522A 
FT-243 Crystal holders 

FUSES—8 AG 1/100 amp Inst type; 


GENERAL RADIO POWER TRANSFORMER 
550-0-550 V at 100 Ma. 6.3 V at 3 amps. 56 V at 
3 amps $1.95 


Relays G.E. high current, 
tracts 

Sigma plug in type, 5-prong, 200 ohm, 4 Ma DC 85e 
308 ohm twin leads, outdoor or indoor, 100 ft $2.95 
Circuit Breaker, Heineman, $-5-25-35-65 amp ..95e 
50 Millivoltmeters, basie movement, can be used for 
any range, with use of shunts and resistors. $1.95 


Radio 
Tronnttter 
& Receiver 

APS 13 


Punes 416/420 
megacycles; 
light weight 
airborne Ka- 
antl He et t 
no 
5/636; $/6AG5; 2/2D%; 1/VR105 and 
80 megacycle 1.F. strip. All for $1 1.95 


OIL FILLED CONDENSERS 

All Standard Brand—Guaranteed 

400v DC WE 98e - Mfd. 1500v DC. .$3.50 
Nita, 600 WDC. ayr 15e | 7 Mfd, S30v AC....$1.25 
Mid, 600v .-15¢ |} 7.5 Mfd, 83@v AC ..$1.25 
1.78 Mfd, 2#0v AC WE 25¢ 
1 Mfd, 5000v DC $2.95 
0.1 Mfd, 7500v DC $1.50 
2x 0.1 Mfd, 7500" 














24v coil, 200 amp con- 





- 
ee — _ 





pce og 00 
M i .02 Mfd, 8000v J 96e 
Sata, 15000 7 DC. . $3.25 12 Mfd, 10000" 1c $17.50 


General Radio Co., VARIACS 
200-B 170KVA 0-135v output, 
V-5 860KVA 0-135v_ output, 
V-5MT 860KVA 0-135v output, 5 amp 
V-10 1.725KVA_ 0-135v output, 10 amp 
V-10MT 1.72;5KVA 0-125v output, 10 amp.... 


NASORAL #2. PRODUCTS 

ACN Vernier dial 5 98 

AR-16 air spaced “caaut coils, for 5-10-20-40-80 

meters; end, —,* 4 swinging link ........$6.15 

XB-16 Socket for 
Complete stock ri NATIONAL co.. Poesteae 
Condensers, dials and other parts ON HAND. 
alog on request 











Crystal Mike, guaranteed perfect. Use for replacement 
of your shot mike. Less holder. Special . 6% 
Octal socket, low loss bakelite molded in metal ring 
1%” diameter Se 
Octal socket, Isolantite molded in metal ring, Ti 
diameter 


WIRE WOUND 
POTENTIOMETER 


100,000 ohm, precision made. 
G.R. type: 25 watt, ni diameter. 
Brand new $1.95 


Our supply of chassis, panels 
and cabinets, black crackle fin- 
ish, are priced LOW—as usual. 5 


Lae _— 





if not rated 25% with order, Serene C.0.0. Al 
prices F.0.B. our warehouse York. No order 
under $2.00. We ship to any part of the globe 


LEEDS RADIO CO. 


75 Vesey Street, Dept. RCI2 
COrtland 7-2612 New York City, 7 














A TWO-TUBE FM CONVERTER 
(Continued from page 30) 














CIRCUIT DIAL SIGNAL GENERATOR TRIMMER OR PROCEDURE 
ALIGNED POINTER 30% Modulation SLUG ADJUST- 
Freq. Connection MENT 


Lf. 108 me. 21.75 mc. Through .0l-capacitor Bottom slug Adjust for maxi- 
to point A or pin if. can mum output. 
ee No. | of F8 tube 








Rf. 105 me. 105 mc. Through 300 shms to Local ose, Adjust for maxi- 
terminal No. | and ter- trimmer mum output. 
ee minal No. 2 


R.f. 108 me. 105 mc. Through 300 ohms to Antenna Adjust for maxi- 
terminal No. | and ter- trimmer mum output while 
minal No, 2 rocking the vari- 

able condenser. 














Senco Successfully Continues Buyers Dividend Plan 
To Include An Exclusive Radio and Radio 
Phonograph Combination Buy 


4 TUBE AC-DC SUPER- 5 TUBE AC SUPERHETERODYNE 
epg rincnsninaichtnon RADIO RADIO PHONO COMBINATION 





featuring 
Angle Dial 
for easy 
tuning 


This model is a four tube superheterodyne receiver. 
AC-DC, giving six tube performance by the use 
of multi-purpose tubes, covering the frequency 
range of 530 to 1600 kilocycles and incorporating 
the features of beam power output, su- 
per-sonsitive, high-efficiency, perma- $ 95 
nent-magnet dynamic speaker automatic 
volume contol, aud numerous other fea- 
tures preducing ane oved p cforms ames. 
(Comptete with tube 





This model is a five tube superheterodyne receiver, 

giving seven tube performance by the use of mul 
ti-purpose tubes, covering the frequency range of 

100,000 RADIO TUBES 540 to 1700 kflecycies Standard Broadcast and in 

Bvery tube guaranteed. Every tube in carton. corporating the features of beam power output, tene 

cont'o!l on both radio and reverd player operation, 

super-sensitive, high efficieney, perma 

nent-magnet dynamic speaker, auto- 

cy bane matic volume cvatrol, loop aerial and s 47 

as 14X7 4 numerous other features Keomee: ng in- 

ss 12A8QT Proved perfotmance. e* > wit 

¢ 12AT6 


AC PHONO 
MOTOR AND 
PICKUP 


60 cycles, 
volts with 


Turntable. $435 


Complete 





tee eeesecersesesccese 549 


7 ‘8 insulated resisto Popals 
& 1 watt ~ M7 


45s 46 teisrviiie is. Cond, - ey. * po ef . 
2 por RIOR wis ‘f ty rly 


twin-unit.” ‘Beam sas aes 
1.29 ea. 
Orders—Bal. ©€.0.D. 














SS oT tie tit hii ttt ts Prt tree 




















Al 
F.0.B. New York Clty 


SENCO RADIO INC. 96 WARREN ST 


TELEPHONE GEEKMAN 3-6496 NEW YORK 7. N bf 





the converter was connected to an a.c.e 
d.c, receiver, even when the plug was re. 
versed for optimum connection. 

The serviceman is likely to find this 
the first 1-tube-and-rectifier set he has 
been called on to align. Nevertheless, it 
is a superheterodyne and calls for stan. 
dard alignment proceedure, which is 
given in the table. 

In the absence of a high-frequency 
signal generator, the r.f, section may 
be easily aligned on a local station. With 
the proper antenna attached, tune in 
an F'M station, preferably between 97 
and 108 me. Note any difference in cali- 
bration and correct accordingly with 
the local oscillator trimmer. Then, ad- 
just the antenna trimmer for maximum 
output while rocking the variable con- 
denser, 


OPPORTUNITY AD-LETS 


section cost 250 8 wu 
avduress oud inittats beam 
vais. Cash should accom- 
advertisements unless place by 
sing ageucy. No advertisement 
Ten Percent dis- 
twelve issues. 





() ary. 
us not iater than November 27, 
Radio-Craft © 25 W. B'way © New York 7.'N 














7=uR RADIQ LICENSES, a gous 
for passing amateur er 
Ne acudy and resident anes. y --*-4 
natitute. 101 West 63rd Street. New York City, 
See our ad on page 94 





MAGAZINES (BACK DATED)—FOREIGN, NPOMESTIO, 
arts. Books, booklets, subscriptions, pin-ups. etc. Cate- 
log ie |. ae Cicerone’s, 863 First Ave.. New 
York 17. N. ¥. 





REE WHOLfSALE RULLETIN, TUBES. PAnTs 
argain prices. Henshaw Badio Supply, 3313 Delavan 
City, Kansas City, Kansas. 





RADIOMEN, SERVICEMEt BEGINNERS—MAKB 
more money easily. $250 weekly possible. We show you. 
Information free. Merit, 216 32L, 132nd Avenue, 
Springfield Gardens 13, New York. New York 





WRITE DEPT. RC 20 FOR OUR LATEST FREE BAR- 
gain list of Radio and Electronic parts. R.C. Rac'o larts 
and Distg. Co., 783 Central Ave., Kansas City 6, Kansas, 





TESTING EQUIPMENT. ALL TYPES AND MODEIS. 
Ex 5 od repaired aad eatibrated. Free estimates. M.cTRO- 
= - AN ELEO?PRONICS, 42 Warren St., N. Y. 7, 





PRICES SLASHED—TSBRRIFIC BARGAINS—RADIO 
Supp.ies—Kits—Standard Tubes 60% discout—!'ree 
Butletins—TECHNICAL LABORATORY—341 Wilson 
Ave, Brooklyn, N. Y. 





WANEED: USED , + prema COMPLETE COURSE. 
Box 192, OUray, Co 





$3. COMBINATION oe a 600 RADIO & EQUIP. 
Mfrs. 65 Radio Amplifi Mfgrs. 49 Radio tube-tube 
parts mfre. All $3.00. House of Butte, 60 East 42nd 
Street, New York 17, N. Y, 





BUILD YOUR OWN BADI0’S, PHONOGRAPHS, AND 
Electronic Equipment. Send for our Free Gift ever and 
complete CATALOGUE, McGee Radin. 1330 Broudway, 
Denver, Cvlorado. 





L.A CaN ATCURAT’.Y AND SWIFTLY ALIGN 

e teceivers ».THOUT SIGNAL GENERA- 

Fon or other expensive instruments. Complete simplified 

tastructions oniy $1. Meneyhack gusrantes. Chas. Gate, 
302 Ross, Pecos, Texas. 





3 “RADIO-BUILDERS“” — 256 BXPERIMENTER’S 
Catalog free. Laboratories, Kye-b, San Carlos, California, 
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TEST ey NEW. FACTORT = 
Siecsarenents Ga. 42 Ean TiS SL. New Yoru. KE 
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DIAMONDS 
(Continued from page 19) 











the circuit. The output from this tube 
is then applied to a two-stage amplifier, 
from which pulses of sufficient magni- 
tude to operate the detecting instrument 
are obtained. 

The pulse-producing property of the 
diamond is thought to be a result of its 
highly symmetric crystalline structure, 
characterized by a very regular ar- 
rangement of carbon atoms with rela- 
tively large intervening spaces. Aecord- 
ing to this theory, when a photoelectron 
is emitted by a diamond atom as the 
result of the absorption of gamma ra- 
diation, the freed electron is accelerated 
through the interatomic space toward 
the positive electrode. Within a very 
short distance it acquires such high 
velocity that other atoms along its path 
are ionized by collision with the release 
of additional electrons, which in turn 
are accelerated in the same direction. 
This multiplication of charges repeats 
itself in rapid succession, producing a 
sudden avalanche of electrons equiva- 
lent to a small pulse of current. The 
larger the diamond the more electrons 
would be involved m the sudden pulse. 

Apparently the diamond quickly re- 
covers from its ionized state, as the 
pulses registered are extremely sharp. 
The diamond counter is thus a very fast 
counter, capable of indicating a much 
greater number of pulses per minute 
than is possible with the ordinary 
Geiger-Muller counter. 

Diamonds tested in the Bureau’s 
laboratories have been found to have a 
sensitivity per unit volume equal to or 
greater than that of any counter con- 
structed by man. One of these diamonds, 
measuring about %-inch on each face, 
has approximately the same sensitivity 
for gamma radiation as a laboratory- 
constructed Geiger-Muller counter of 
the usual type. Many diamonds are 
larger and would be more sensitive. 
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CRYSTAL OSCILLATORS 


(Continued from page 29) 
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Fig. 3—Another popular harmonic generator. 
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COMMUNICATIONS MEET 
CLEARS ETHER PATHS 


CCOMPLISHMENTS of the Inter- 
national Telecommunications Con- 
ference, which completed its work at At- 
lantic City in October, include the im- 
portant work of conserving space in the 
radio spectrum and insuring its most 
efficient use. Charles R. Denny, chair- 
man of the conference, reported gains 
in 8 important respects: 
“First” he said, “we have adopted a 
world-wide frequency allocation table 
extending up to 10,500 me. 


“Second, we have planned practical 
machinery for putting this new alloca- 
tion table into effect. Until now, every 
country using frequencies has simply 
notified the headquarters of our Union 
of the assignments to be entered on a 
master list. There was no concerted in- 
ternational effort to make arrange- 
ments which would best conserve spec- 
trum space. There was no planned shar- 
ing of frequencies on a time basis or on 
a@ geographical basis. Frequency as- 
signments spilled over the available 
spectrum space, radio interference be- 
came widespread, and the world was 
deprived of the full advantages of which 
radio is capable. To meet this situation, 
we are providing for a Provisional Fre- 
quency Board which will be comprised 
of technical experts. It will be the task 
of this Board to re-engineer the oper- 
ating assignments throughout the world 
so that they will be put on a sound 
engmeering basis so as to conserve spec- 
trum space and eliminate interference. 

“Third, we have provided for a 
permanent board of experts, the Inter- 
national Frequency Registration Board, 
which, starting with the newly-engi- 
neered list of frequency assignments, 
will consider every future assignment 
to determine whether it will cause in- 
ternational interference.” 

Numbers of delegates hailed the es- 
tablishment of the International Fre- 
quency Registration Board as one of 
the most important results of the Con- 
ference, pointing out that it would in- 
sure uniform application of modern 
standard methods of radio communia- 
tion throughout the world and would 
make possible the best use of available 
channels, as well as provide solutions 
for interference problems. 
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Watch for the special 
January Television Issue! 





Communications 


A LETTER FROM BENJAMIN F. MIESSNER 


Dear Editor: 

Your September Rap10-CrAFt is espe- 
cially interesting to me because: 

1. On page 18, the story on the photo- 
electric proximity fuze is much like the 
scheme described in my book Radio-Dy- 
namics (1916) for target-seeking mis- 
siles, which used the _ photoelectric 
stimulus of an aircraft silhouette 
against a bright sky as a means for au- 
tomatic guiding, with 2 pairs of photo- 
electric cells at right angles, and with 
appropriate relays and guiding controls. 

2. On page 34, Mr. Straede’s article 
Response Equalization. I used similar 
methods in 1920-22 (in what I believe to 
be the earliest electrophonographic re- 
cording) while head of the acoustical 


SIMPLE BOOKS SOLVE 


Dear Editor: 

I have little fault to find with the last 
few issues of Rap10o-Crart. There have 
been articles for servicemen and hams 
and also engineers, besides material to 
widen the beginners’ scope of knowledge. 

When I was a beginner, I hunted 
through libraries for books and built 
every 1-, 2-, or 3-tuber ever dreamed of. 
Then I wished there was a magazine de- 
voted to set builders and experimenters, 
without so many advanced articles. Now 
I’m on the other side of the fence. I wish 
there was a magazine that dealt en- 
tirely with service and advanced data. 
I know that would be nearly impossible 
from the publisher’s point of view. 


research laboratory of the Brunswick 
Phonograph Company in Chicago. | 
went even further, using tuned, reso- 
nant, a.f. circuits, with correct resist- 
ance, not only for reducing resonant 
overresponse in microphones and cutter 
heads, and for building up weak re. 
gions in the over-all frequency-response 
charactzristic of the entire recording 
system; but also to correct, in the ree. 
ord, reproduction for similar variations 
in the reproducer. 

3. The article on Post-War Phono- 
graph Pickups describes the FM pickup 
on which I hold several patents, 

I always enjoy Rap10o-CraFt. 

B. F. MIgSSNER, 
Morristown, N. J. 


BEGINNERS’ PROBLEMS 


I believe the beginner can get his 
1-tube and crystal circuits from Rapio- 
CraAFT books. They are available to any 
beginner at all times, while an article 
in the magazine would be read by only 
a few of them, and a month later an- 
other group would want the same in- 
formation. Get the idea? There were no 
Rap10-CrAFT books in my day! 

I always mention them to a beginner, 
and I help any one of them today, if he 
is a child or aged person, to make a 
1-tube set or superhet, and try to ex- 
plain what he wants to know. More pow- 
er to the beginner! 

W. G. ESLIk, 
Casper, Wyoming 











Sugertes ae 
alter Price, 
New Wrork. N.Y. 





“| want a Teleset so that they can see me at the Television Studio." 
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Ehret OF THE cwnanent. Rw ig 
LATION, REQUIRE 


ED oF 

CONGRESS OF AUGUST 24, 1912, AND D MARCH $ 933. 

Of Radio-Craft and Popular ps published 
monthly at Springfield, Mass., for October 1, 1947. 


State of New York 
County of New York 


Before me, @ Notary Public in and for the State and 
county aforesaid, personally appeared Hugo Gernsback, 
who, having been duly sworn according to law, deposes 
and says that he is the editor of Radio-Craft and Popular 
Electronigs, and that the following is, to the best of his 
knowledge and belief, a true statement ef the ewnership, 
management (and if a daily paper, the circulation), etc., 
of the aforesaid publication for the date shown in the 
above caption, required by the Act of A 24, 1912, 
as amended by the Act of March 8. a in 
section 537, Postal Laws and Regulations, printed on the 
reverse of this form, to wit: 

1. That the names and addresses of the publisher, edi- 
tor, managing editor, and business managers are: Pub- 
lisher, Raderaft Publications, Ine., 25 West Broadway, 
New York 7, N. Y.; Editor, H. Gernsback, 25 West 
Broadway, New York 7, N. Y.; Managing Editor, Fred 
Shunaman; Business Manazers, none. 

2. That the owner is: (if owned by @ corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of sto kholders own- 
ing or holding one per cent or more of total amount of 
stock. If not owned by a corporation, the names anil 
addresses Of the individual owners must be given. If 
owned by a firm, company, or other un ncorporated con- 
ome, its name and address, ag well as those of each 

vaividual member must be given.) og Publications, 

, 2 West Broadway, New York 7, erns- 
25 West Broadway, New York 7. N. ¥. 

“3 "That the Known bondholders, mortgagees, and other 
seeurity holders owning or holding 1 per cent or more 
of total amount of bonds, mortgages, or other securities 
are: (If there are none, so state.) None. 

4, That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the ltst of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is acting, 
is given; also that the gaid two paragraphs contain state- 
ments embracing affiant’s full knowledge and belief as to 
the cireumstances and conditions under which stockholders 
and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in a 
capacity other than that of a bona fide owner: and this 
afiant has no reason to believe that any other person, 
association, or corporation has any interest, direct or in- 
direct, in the said stock, bonds, or other securities than 
as 80 stated by him. 

5. That the average number of copies of each issue of 
this publication sold or distributed, through the maiis or 
otherwise, to paid subscribers — the twelve months 
preceding the date shown above 
jo ay information ig required ae *Qaily publications 

y. 

(Signature of publisher) 
. GERNSBACK. 

Sworn to and subscribed before me this 12th day of 


September, 1947 
MAURICE COYNE, Notary Public 
[Seal] (Commission expires March 380, 1948) 


STAMP MODEL NUMBERS! 
Dear Editor: 

May I suggest you get after the set 
manufacturers and tell them to please 
stamp the model number and year of 
manufacture on their chassis? Many 
sets are still made with the model num- 
ber pasted on, or printed on a label 
pasted in the cabinet. It soon falls off, 
and I have had several chassis with- 
out identification, some of them made by 
the leading manufacturers. This can 
cause delay in servicing the receivers, 
and consequent bad will toward the 
brand. 

Volume controls should also have the 
number and resistance plainly printed 
on them. 

I have had many complaints from cus- 
tomers about the short-wave bands in- 
cluded with broadcast receivers. The 
public wants AM and FM and no short 
wave in their new receivers. 

E. C. FRBISEN, 
Detroit, Michigan 


A CORRECTION 

In the circuit diagram of the “Scotch 
Receiver” shown on page 35 of the Oc- 
tober 1947 issue the 500,000-ohm re- 
sistor in the grid circuit of the 12A6 is 
shown connected to the B-plus line. The 
bottom end of this resistor should be 
grounded or connected to the common 
negative point in the set. 

We thank Mr. Robert Kendall of 


Columbus, Ohio, for calling this to our 
attention, 
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Here's a new 

and highly profita- 

ble business that’s 

a dead natural for 
the radioman who wants to supplement 
his income with a minimum investment 
in both time and money. Today, indi- 
viduals like yourself, all over the coun- 
try, are realizing big dividends with 
TRADIO, the radio functionally-designed 
for coin operation in hotels, tourist 
camps, hospitals, etc. And they’re doing 
it right in their own backyards, too. 


© Big Earnings, Steacy Income 
TRADIO has pioneered in this new and flour- 
ishing post-war, field. fat in on the ground 
floor and assure yourse:t of financial security 
for life. 


Tradio * Tried * Tested * Proven 
TRADIO sells to operators only through fran- 
chised distributors. No routes are sold. We'll 
put you in touch 

with the distrib- 
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Answers to Quiz on page 83 
1.—1; 2.—3; 3.—1; 4.—3; 5.—4; 6.— 
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Send immediately your FREE catalog Nesting products 
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ment and numerous special items at bargain prices. 
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Extremely sensitive tracer permitting signal to be 
heard at any stage of radio under test 
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Prepare in one year to be a Technician—or in two 
additional years secure a Bachelor of Science Degree 
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BOOK REVIEWS 


FUNDAMENTALS OF INDUSTRIAL 
ELECTRONIC CIRCUITS, by Walther 
Richter. Published by McGraw-Hill 
Book Co. Stiff cloth covers, 64, x 9% 
inches, 569 pages. Price $4.50. 

The author has devoted a number of 
years to teaching industrial electronics 
in an evening school where students 
have widely differing educational back- 
grounds. Under these conditions, it was 
necessary to prepare and present his 
material so it would be easily under- 
stood by all. With this background ex- 
perience, he prepared this book as a 
text to be used by all classes of stu- 
dents. It presents highly technical ma- 
terial clearly and with a minimum of 
mathematics. 

The book contains 27 chapters, the 
first 10 being devoted to electrical and 
electronic fundamentals. The remaining 
chapters discuss various types of com- 
plete circuit elements that have appli- 
cations in industrial control mecha- 
nisms. Each chapter concludes with a 
number of practical questions and prob- 
lems, a list of suggested reading mate- 
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FULLY EQUIPPED LABORATORIES 
e RADIO SERVICE & REPAIR 
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¢e TRANSMITTER COURSES 


Preparing for F.C.C. LICENSES 


¢ RADIO TECHNOLOGY 


A Junior College Level Course preparing for positions in 
Radia.Fi. + le 8. gi 4, 9 Field. 








MORNING + AFTERNOON + EVENING CLASSES 
MODERATE RATES + INSTALLMENTS 


Available Under G.I. Bill 


COME IN AND SEE OUR STUDENTS AT WORK 
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RADIO ¢ ELECTRONICS e TELEVISION 
105 EAST 13 ST., N.Y. 3, N.Y. + DEPT.R 
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rial, and a bibliography of related ref- 
erence material, 

The manner in which the book is writ- 
ten and organized makes it equally use- 
ful to laymen, students, experimenters, 
and advanced engineers. This reader is 
glad to see that the author uses a large 
number of original diagrams as illus- 
trations instead of going to the catalog 
of major equipment manufacturers for 
illustrative material as a number of 
recent authors on the subject have 
done. —R.F'-S. 


—_—— 


A TREASURY OF SCIENCE. Edited 
by Harlow Shapley, Samuel Rapport, 
and Helen Wright, with an introduction 
by Dr. Shapley. Published by Harper & 
Brothers. Stiff cloth covers, 64%, x 82 
inches, 772 pages. Price $3.95. 


This large work ranges from the role 
of genes in sex determination, to the 
whys and wherefores of atomic fission. 
It includes many original papers and re- 
ports of such famous scientists as Sir 
Issac Newton, Curie, Pasteur, Jeans, 
and Oppenheimer. 

The articles are arranged in carefully 
edited groups, presenting a smooth— 
reading symposium on general science. 
The first group is titled “Science and 
the Scientist.” The next selection of ar- 
ticles covers “The Physical World—The 
Heavens—The Earth—Matter, Energy, 
and Physical Law.” 

The evolution of life is well covered, 
including explanations by famous scien- 
tists on the Characteristics of Organ- 
isms—Where Life Begins—Life of the 
Simplest Animals — Warrior Ants — 
Darwin and the Origin of Species. 

The section on the World of Man in- 
cludes such subjects as “From the Ape 
to Civilization’—“Missing Links”— 
“You and Heredity”—“Biography of 
the Unborn”—“Conquest of Disease”— 
“History of the Kine Pox”, and others. 

Articles in the section on “Man’s 
Mind” are “Thinking,” “the Psychology 
of Sigmund Freud,” and “Brain Storms 
and Brain Waves.” 

Atomic fission opens with the War 
Department’s report on the New Mexico 
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tests. “Atomic Energy for Military Pur- 
poses,” “Nuclear Physics and Biology,” 
“The Atomic Bomb and International 
Relations” are other articles on the 
subject. 

In other sections we find the original 
discourse on the law of gravity by New- 
ton; “Notes on Zoology,” by T. H. Hux- 
ley; “Secrets of the Ocean,” by William 
Beebe; “Evidence of the Descent of Man 
from some Lower Form,” by Charles 
Darwin; and “Exploring the Atom,” by 
Sir James Jeans. 

The general science student will find 
in this book answers to such questions 
as: What is atomic medicine? Is there 
life on other planets? What has the 
flight of bats to do with Radar? What 
is the role of the genes? How has Ein- 
stein’s theory been substantiated? What 
are the laws of heredity?—H.W.S. 
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Your enjoyment climbs to new altitudes through radio and television achievements of RCA Laboratories. 


RCA LABORATORIES -your' magic carpet” 


fo new wonders of radio and felevision 


More and more people will go sight- 
seeing by television as the number 
of stations and home receivers in- 
creases. Eventually, television net- 
works will serve homes from coast 
to coast . .. bringing you the news as 
ithappens . . . sports events... drama 
... vaudeville. 

Many of the advances which have 
made possible these extended serv- 
ices of radio-electronics, in sound 
and sight, originated in research 
conducted by RCA Laboratories. 
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Recent RCA “firsts” include: ultra- 
sensitive television cameras that give 
startling clarity to all-electronic tele- 
vision . . . tiny tubes for compact, 
lightweight portable radios . . .“pic- 
ture tube” screens for brilliant tele- 
vision reception. 

In other fields of radio-electronics, 
RCA has pioneered major achieve- 
ments—including the electron micro- 
scope. Research by RCA Labora- 
tories goes into every product bear- 
ing the name RCA or RCA Victor. 
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PIONEERING 


Scientists and research men who 
work in RCA Laboratories made 
many vital contributions in help- 
ing to win the war through appli- 
cation of radio, electronic, radar 
and television techniques. Their 
skills now are devoted to peace- 
time applications of these sciences. 


At RCA Laboratories the elec- 
tron microscope, radar, all-elec- 
tronic television (featuring the pro- 
jection system for the home) and 
many other new instruments of 
radio, including hundreds of rew 
electron tubes, were developed to 
improve and to extend the serv- 
ices of radio around the world. 
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“another AIR KING SCOOP 


Right on the heels of the Wire Recorder, 

A AIR KING follows through with auother 
winner..... the AIR KING RADIO- 
C4MERA (2 in 1) portale. Here is an 
exclusive new AIR KING innovation... 
America’s first Radio-Camera .. . com- 
pletely new ... and different. 


Tue ability of AIR KING to 
produce the unusual in radios 
is well known. The country’s 
most successful mercuandisers 
have followed AIR KING’S 
leadership for the past 27 years. 


The Radio-Camera is an im- 
portant contribution to the 
radio dealer ... today .. 
when he needs it most! 


AIR KING RADIO-CAMERA MODEL A410 


SIZE: Height 942”; Width 4%”; Depth 35”. 

WEIGHT: Less than 4 Ibs. complete with batteries. 

RADIO: Superheterodyne with latest type miniature 
tubes. 


BATTERIES: 2. flashlight type ‘‘A”’ 





1, 67% Volt “B” Battery MODEL A410 RETAIL 
CAMERA LESS 
Eveready Camera Case; 50mm. Meniscus Lens, time %& For quick actic : write or w're Air King Products Co. ie 
d instantaneous exposures. Takes black and wiile . ne 
ote Wiel ae te 170 - 53rc Street, Brooklyn, New York BATTER ES 


Adjustable strap for shovolder or hand carry. Export Address: Air Kine aternational, 75 West Street, New York 6, New York 
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